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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical path 
changing element having high performance being 
effective for high integration of an optical module such as 
an optical transmitter-receiver and reduction of an 
assembling cost by forming a V groove in an optical 
waveguide by means of an entrance/exit plane and a tilt 
end face. 

SOLUTION: By performing cutting operation using a 
diamond blade 40 having a machined point of blade of 
about 90° roo e 12 i il e es 6 6 is 
formed on a planar optical waveguide. Since a dicing 
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saw is used, machining with the positional accuracy of a sub-micron order is performed in 
both horizontal and height directions. The depth of machining may be deeper than the 
boundary surface between a core 3 and a lower clad 5 and the machining is either stopped in 
the lower clad 5 or cut into a substrate 1. Since the diamond blade is equally matched to an 
abrasive paper used for grinding optical parts, this machining process has an effect equivalent 
to simultaneous execution of machining of the tilt end face and surface grinding of high optical 
grade and the excellently smooth machined surface is obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** S hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Have an optical waveguide possessing an inclined end side for optical-path 
conversion which has a desired angle of inclination, and reflection in said inclined end side is 
used, . [ whether an optical path of light which spreads said optical waveguide is changed, and 
it is emitted outside a flat surface of this optical waveguide, and ] Or are a function which 
changes an optical path of light which enters from the outside of a flat surface of this optical 
waveguide, and is combined to this optical waveguide an optical-path sensing element which it 
has, and to said optical waveguide. An optical-path sensing element, wherein an ON emission 
face which has a slight inclination to a field vertical to an optic axis of said optical waveguide is 
countered and formed in said inclined end side and V-like slot is formed in said optical 
waveguide of said ON emission face and said inclined end side. 

[Claim 2]The optical-path sensing element according to claim 1, wherein angles toward which 
said ON emission face inclines to a field vertical to said optical waveguide optic axis are 1 time 
- 30 degrees. 

[Claim 3]The optical-path sensing element according to claim 1 or 2, wherein a slot of the 
shape of said V is filled up with a substance which has a refractive index near core materials of 
said optical waveguide. 

[Claim 4]The optical-path sensing element according to claim 3, wherein a substance which 
has a refractive index near core materials of said optical waveguide is resin. 
[Claim 5]Have an optical waveguide possessing an inclined end side for optical-path 
conversion which has a desired angle of inclination, and reflection in said inclined end side is 
used, . [ whether an optical path of light which spreads said optical waveguide is changed, and 
it is emitted outside a flat surface of this optical waveguide, and ] Or are a function which 
changes an optical path of light which enters from the outside of a flat surface of this optical 
waveguide, and is combined to this optical waveguide an optical-path sensing element which it 
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has, and to said optical waveguide. An optical-path sensing element, wherein an ON emission 
face almost vertical to an optic axis of said optical waveguide is countered and formed in said 
inclined end side, V-like slot is formed in said optical waveguide of said ON emission face and 
said inclined end side and this slot is filled up with a substance which has a refractive index 
near core materials of said optical waveguide. 

[Claim 6]The optical-path sensing element according to claim 5, wherein a substance which 
has a refractive index near core materials of said optical waveguide is resin. 
[Claim 7]The optical-path sensing element according to any one of claims 1 to 6, wherein said 
optical waveguide is a flat-surface type optical waveguide. 

[Claim 8]The optical-path sensing element according to any one of claims 1 to 6, wherein said 
optical waveguide is an optical fiber. 

[Claim 9]The optical-path sensing element according to any one of claims 1 to 8, wherein a 
core and a clad of said optical waveguide comprise textile-glass-yarn material. 
[Claim 10]The optical-path sensing element according to any one of claims 1 to 8, wherein a 
core of said optical waveguide comprises textile-glass-yarn material and a clad comprises a 
polymer material. 

[Claim 1 1]The optical-path sensing element according to any one of claims 1 to 8, wherein a 

core and a clad of said optical waveguide comprise a polymer material. 

[Claim 12]The optical-path sensing element according to claim 1 1 which polymer materials 

which constitute said core and a clad are polymers expressed with following structural-formula 

(I), respectively, and is characterized by a polymer material which constitutes said clad having 

a refractive index smaller than a polymer material of said core. 

[Formula 1] 

CR 3 <j*R 3 

-fcRa-c-^CR.-c^- (I) 

CO CO 

' I 

CR 3 Rf 

(Among a formula, n and m have a relation of n+m=1 and express 0<=n and the positive 
number with which it is satisfied of m<=1.) R expresses heavy hydrogen or hydrogen, R f 

shows the substituent expressed with F 2 , and s is one or more integers. 

s 

[Claim 13]A mixture in which a polymer material which constitutes said core and a clad 
consists of following structural-formula (II) - (IV), respectively, Or the optical-path sensing 
element according to claim 1 1 which is the epoxy resin produced by carrying out phpto-curing 
of a kind chosen from (II) - (IV), and is characterized by a polymer material which constitutes 
said clad having a refractive index smaller than a polymer material of said core. 
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[Formula 2] 

• CP 3 CF 3 I cf 3 cp 3 

Z-CH 2 -0 C-M-^-0CH 2 CHGH 2 O--C-M-^-0-CH2-Z 

. CF 3 CP 3 OH J n CP 3 CF 3 



(II) 



\/ W 

O 



S 



[Formula 3] 



(III) 



Yt± — CH 2 -b-C-C 4 H 8 -C-0-CH 2 — T"^h Q *^ l± 



o 

— C-0-CH 2 — — CH-CH 2 ttztt. 



^CH 3 



\/ 



[Formula 4] 



http://w^^w4jpdl.inpit.go^ 9/4/2008 



JP, 1 0-30096 1 , A [CLAIMS] Page 4 of 1 0 

CH 3 -CHCH a O--<P>-X-O^^S» CT » 0 ~©~ X ~^^^^ 3< ?"f H2 UV) 
\/ \ \l 

V OB O 



CH 3 
| 

(it+, Xtt — CH — *fctt — c~ 



— ch 2 — X'h*. ) 



[Claim 14]A polysiloxane in which a polymer material which constitutes said core and a clad 
has a repeating unit expressed with following structural-formula (V) or (VI), respectively, Or a 
copolymerization polysiloxane of a repeating unit expressed with the structural-formula (V) or 
(VI), And the optical-path sensing element according to claim 1 1 which is the polymers chosen 
from a group which consists of these mixtures, and is characterized by a polymer material 
which constitutes said clad having a refractive index smaller than a polymer material of said 
core. 

[Formula 5] 

T 1 

•Si— o 1 

(V) 




[Formula 6] 

the inside of a formula, R and R 2 are the same or different, and are C n Y 2n+1 (Y - hydrogen.) 

heavy hydrogen or halogen, and n - five or less positive integer - expressing - the alkyl group 
expressed. They are a deuteration alkyl group, an alkyl halide group or a phenyl group 
expressed with C g Y 5 (Y expresses hydrogen, heavy hydrogen, or halogen), a deuteration 

phenyl group, or a halogenation phenyl group. 
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[Claim 15]Polymer materials which constitute said core are polymers expressed with said 
structural-formula (I), The optical-path sensing element according to claim 1 1 being the epoxy 
resin produced by carrying out photo-curing of a kind as which a polymer material which 
constitutes said clad was chosen from a mixture which consists of said structural-formula (II) - 
(IV) or (II) -(IV). 

[Claim 16]A polysiloxane in which a polymer material which constitutes said core has a 
repeating unit expressed with said structural-formula (V) or (VI), Or a copolymerization 
polysiloxane of a repeating unit expressed with the structural-formula (V) or (VI), And a mixture 
in which it is the polymers chosen from a group which consists of these mixtures, and a 
polymer material which constitutes said clad consists of said structural-formula (II) - (IV), Or 
the optical-path sensing element according to claim 11 being the epoxy resin produced by 
carrying out photo-curing of a kind chosen from (II) - (IV). 

[Claim 17]Have an optical waveguide possessing an inclined end side for optical-path 
conversion which has a desired angle of inclination, and reflection in said inclined end side is 
used, . [ whether an optical path of light which spreads said optical waveguide is changed, and 
it is emitted outside a flat surface of this optical waveguide, and ] Or it is a manufacturing 
method of an optical-path sensing element which has a function which changes an optical path 
of light which enters from the outside of a flat surface of this optical waveguide, and is 
combined to this optical waveguide, A manufacturing method of an optical-path sensing 
element characterized by forming V-like slot where a single-sided inner surface turns into an 
inclined end side of said request at least at said optical waveguide when one side cuts at least 
by applying vertically a predetermined braid of the edge of a blade by which the angle 
inclination was carried out to said optical waveguide. 

[Claim 18]A manufacturing method of the optical-path sensing element according to claim 17 
performing cutting with said braid using a dicing saw. 

[Claim 19]A manufacturing method of the optical-path sensing element according to claim 17 
or 18 setting up smaller than an angle of inclination of a request of said inclined end side to a 
field vertical to an optic axis of said optical waveguide an angle of inclination of said edge of a 
blade. 

[Claim 20]A manufacturing method of the optical-path sensing element according to claim 19 
setting up smaller 0 degree - 2 degrees than an angle of inclination of a request of an inclined 
end side to a field vertical to an optic axis of said optical waveguide an angle of inclination of 
said edge of a blade. 

[Claim 21]A manufacturing method of the optical-path sensing element according to any one of 
claims 17 to 20 using a diamond blade which has a diamond grain whose mean particle 
diameter is 1 micrometer - 5 micrometers as a braid used for said cutting. 
[Claim 22]A manufacturing method of the optical-path sensing element according to any one of 
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claims 17 to 21, wherein said optical waveguide constitutes a core and a clad from textile- 
glass-yarn material. 

[Claim 23]A manufacturing method of the optical-path sensing element according to any one of 
claims 17 to 21 constituting a core of said optical waveguide from textile-glass-yarn material, 
and constituting a clad from a polymer material. 

[Claim 24]A manufacturing method of the optical-path sensing element according to any one of 
claims 17 to 21 constituting a core and a clad of said optical waveguide from a polymer 
material. 

[Claim 25]A manufacturing method of the optical-path sensing element according to claim 24 
making a polymer material which uses a polymer material which constitutes said core and a 
clad as polymers expressed with following structural-formula (I), respectively, and constitutes 
said clad into what has a refractive index smaller than a polymer material of said core. 
[Formula 7] 

CR 3 CR 3 

-(■CR 2 -C-)-(-CR 2 -C-\- (I) 
x | 'n ^ | An 

CO CO 

i r 

CR 3 Rf 

(Among a formula, n and m have a relation of n+m=1 and express 0<=n and the positive 
number with which it is satisfied of m<=1.) R expresses heavy hydrogen or hydrogen, R f 

shows the substituent expressed with F 2 , and s is one or more integers. 

s 

[Claim 26]A mixture which consists of following structural-formula (II) - (IV) a polymer material 
which constitutes said core and a clad, respectively, Or a manufacturing method of the optical- 
path sensing element according to claim 24 making a polymer material which considers it as 
an epoxy resin produced by carrying out photo-curing of a kind chosen from (II) - (IV), and 
constitutes said clad into what has a refractive index smaller than a polymer material of said 
core. 

[Formula 8] 
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Z-CH 3 -0- 



p f* 

- C-M-<j!-OCH 2 CHCH 2 0- 
CF 3 CF S OH 



cf 3 <^r 3 

-C-M-C-0-CH 2 -Z (II) 
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[Formula 9] 



(in) 



o o 

Y(i — CH 2 -0-C-C 4 H 8 -C-0-CH 2 



•C-0-CH 2 — f^f:o — CH-CH 2 *fcl± 



CH 3 



[Formula 10] 

O OH O 
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CH 3 CH, 
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[Claim 27]A polysiloxane which has a repeating unit expressed with following structural- 
formula (V) or (VI) in a polymer material which constitutes said core and a clad, respectively, 
Or a copolymerization polysiloxane of a repeating unit expressed with the structural-formula 
(V) or (VI), And a manufacturing method of the optical-path sensing element according to claim 
24 making polymers material which considers it as polymers chosen from a group which 
consists of these mixtures, and constitutes said clad into what has a refractive index smaller 
than a polymer material of said core. 
[Formula 11] 




the inside of a formula, and R 2 are the same or different, and are C n Y 2n +i (Y - hydrogen.) 

heavy hydrogen or halogen, and n - five or less positive integer - expressing - the alkyl group 
expressed. They are a deuteration alkyl group! an alkyl halide group or a phenyl group 
expressed with C g Y 5 (Y expresses hydrogen, heavy hydrogen, or halogen), a deuteration 

phenyl group, or a halogenation phenyl group. 

[Claim 28]A polymer material which constitutes said core is used as polymers expressed with 
said structural-formula (I), A manufacturing method of the optical-path sensing element 
according to claim 24 considering it as an epoxy resin produced by carrying out photo-curing of 
a kind chosen from a mixture which consists of said structural-formula (II) - (IV) or (II) - (IV) in a 
polymer material which constitutes said clad. 

[Claim 29]A polysiloxane which has a repeating unit expressed with said structural-formula (V) 
or (VI) in a polymer material which constitutes said core, Or a copolymerization polysiloxane of 
a repeating unit expressed with the structural-formula (V) or (VI), And a mixture which consists 
of said structural-formula (II) - (IV) a polymer material which considers it as polymers chosen 
from a group which consists of these mixtures, and constitutes said clad, Or a manufacturing 
method of the optical-path sensing element according to claim 24 considering it as an epoxy 
resin produced by carrying out photo-curing of a kind chosen from (II) - (IV). 
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[Claim 30]A manufacturing method of the optical-path sensing element according to any one of 
claims 24 to 29 hitting a trowel heated to an elevated temperature to this inclined end side, and 
smoothing this inclined end side surface after forming said inclined end side. 
[Claim 31]A manufacturing method of the optical-path sensing element according to any one of 
claims 24 to 29 immersing this inclined end side into an organic solvent, and smoothing this 
inclined end side surface after forming said inclined end side. 

[Claim 32]A manufacturing method of an optical-path sensing element given in either of claims 
22 and 23 immersing this inclined end side into fluoric acid buffer solution, and smoothing this 
inclined end side surface after forming said inclined end side. 

[Claim 33]A manufacturing method of the optical-path sensing element according to any one of 
claims 17 to 32 coating this inclined end side with metal after said inclined end side formation. 
[Claim 34]A manufacturing method of the optical-path sensing element according to any one of 
claims 17 to 33, wherein said optical waveguide is a flat-surface type optical waveguide. 
[Claim 35]A manufacturing method of the optical-path sensing element according to any one of 
claims 17 to 33, wherein said optical waveguide is an optical fiber. 

[Claim 36]A manufacturing method of the optical-path sensing element according to claim 35 
fixing a tip part containing a cutting part of said optical fiber on a planar substrate using an 
adhesive film, and cutting by applying vertically a braid with which an angle of inclination was 
provided in the edge of a blade after that to this optical fiber. 

[Claim 37]A manufacturing method of the optical-path sensing element according to claim 36, 
wherein said adhesive film is an ultraviolet-rays resolvable-type adhesive film. 
[Claim 38]A manufacturing method of the optical-path sensing element according to claim 35 
fixing a tip part containing a cutting part of said optical fiber on a planar substrate using 
ultraviolet curing resin or heat-curing resin, and cutting by applying vertically a braid with which 
an angle of inclination was provided in the edge of a blade after that to this optical fiber. 
[Claim 39]Have an optical waveguide possessing an inclined end side for optical-path 
conversion which has a desired angle of inclination, and reflection in said inclined end side is 
used, In production of an optical-path sensing element which has a function which changes an 
optical path of light which spreads said optical waveguide, changes an optical path of light 
which is emitted outside a flat surface of this optical waveguide, or enters from the outside of a 
flat surface of this optical waveguide, and is combined to this optical waveguide, A braid for 
optical-path sensing-element production which is a braid for optical-path sensing-element 
production for forming by cutting using a dicing saw of said inclined end side, and is 
characterized by a thing of the edge of a blade done [ one side ] for the angle inclination of 
predetermined at least. 

[Claim 40]The braid according to claim 39, wherein an angle of inclination of said edge of a 
blade is set up smaller than an angle of inclination of a request of said inclined end side to a 
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field vertical to an optic axis of said optical waveguide. 

[Claim 41]the braid according to claim 40, wherein an angle of inclination of said edge of a 
blade resembles an optic axis of said optical waveguide and is set up smaller 0 degree - 2 
degrees than an angle of inclination of a request of an inclined end side to a vertical field. 
[Claim 42]The braid according to any one of claims 39 to 41 having a diamond grain whose 
mean particle diameter is 1 micrometer - 5 micrometers as an abrasive grain. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the optical-path sensing element which consists 
of an optical waveguide which has an optical-path translator used for communication using 
light, measurement, information processing, etc., and its producing method. 
[0002] 

[Description of the Prior Art]As an optical waveguide which has said optical-path translator, 
there are a flat-surface type optical waveguide and a fiber type optical waveguide. When this 
invention only describes an optical waveguide and especially each is hereafter shown 
including these flat-surfaces type optical waveguide and a fiber type optical waveguide, one 
side is described as a flat-surface type optical waveguide, and another side is described as a 
fiber type optical waveguide or an optical fiber. 

[0003]The 45-degree micro mirror produced by establishing the inclined end side of 45 
degrees in a flat-surface type optical waveguide or a fiber type optical waveguide can perform 
90 optical-path conversion compactly. Therefore, it is expected that the optical-path sensing 
element which consists of an optical-path sensing element which consists of a flat-surface type 
optical waveguide possessing said micro mirror, or a fiber type optical waveguide is an 
element effective in high integration of a light module, reduction of assembly cost, etc. In order 
to produce a multi-channel light-transmission-and-reception machine with a compact and a low 
price especially in recent years, Research and development of the light-transmission-and- 
reception machine of the structure of combining the array-ized surface light form (field light- 
receiving type) light corpuscle child and the optical waveguide horizontally arranged to the 
luminescence (light-receiving) side of these luminescence (light-receiving) element by the 45- 
degree micro mirror produced by the end face of this optical waveguide are done briskly. 
[0004]As art which produces the micro mirror of 45 degrees to a flat-surface type optical 
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waveguide end face, (1) With a microtome. Mechanically the end face. How to cut aslant. 
B.LBooth, "Polymers for integrated optical waveguides", in Polymers for Electronic and 
Photonic Applications, C. P., [ Wong and ] Ed., New York: Academic, 1993, and pp.549 -599 
reference, (2) The method (H. Takaharaet al, Proc. of SPIE, vol.1849, and 70-78 (1993) 
reference) of producing by reactive ion etching, (3) the laser ablation method and (4) - the 
method (Osamu Mikami et al., "a view of optical mounting technology", Shingaku Giho, and 
OPE95-47 (1995-08) reference) of putting in a cut 45 degrees by a thin rotary blade is 
reported. 

[0005] Drawing 1 and drawing 2 are the drawings explaining how a microtome cuts the end 
face aslant mechanically (1). 201 show a film waveguide among a figure and 202 shows an 
edge. 203 is the film waveguide by which the micro mirror was formed in the end face of cut 
processing with the edge 202. The method shown in this drawing 1 and drawing 2 forms a 
micro mirror by cutting the film waveguide 201 fixed by leaning 45 degrees to the cutting 
direction using the edge 202. Although this method (1) is a simple method, (1-i). To the optical 
waveguide supported on the substrate hard [, such as the optical waveguides or silicon which 
were produced with a hard material, such as glass, and glass, ], are inapplicable. (1-ii) When 
two or more waveguides are formed in parallel into the same sample, can form an inclined end 
side mirror to all the waveguide of them, but. There is a problem that an inclined end side 
mirror cannot be formed only to some waveguides of them and that reflection loss becomes a 
little large since the smooth nature of a cutting plane (1-iv) in which it is difficult to position the 
position which forms a mirror (1-iii) with high precision has a limit. 

[0006]On the other hand, in the method (2) of forming a mirror by reactive ion etching, there is 
a problem that a process (2-i) is complicated, and the condition arrangement of etching (2-ii) 
which requires time is difficult, and it is difficult to produce the angle of gradient of a mirror with 
sufficient accuracy. 

[0007]ln the laser ablation method (3), there is a problem that a device (3-i) is expensive, the 
condition arrangement of etching (3-ii) which requires time for production is difficult, and a 
large manufacturing device and an alteration of condition are needed for every material. 
[0008] Drawing 3 and drawing 4 are the drawings explaining how (4) to produce a micro mirror 
by putting 45 cuts into a flat-surface type optical waveguide by a rotary blade, the inside of a 
figure, and 204 - a core and 207 show an upper clad, 208 shows a rotary blade, and, as for a 
lower clad and 206, a substrate and 205 show 45 cuts 209, respectively. This method is the 
method of forming 45 cuts 209 in the waveguide which consists of a core and a clad by fixing a 
sample to the rotary blade 208, so that the optic axis of a flat-surface type optical waveguide 
may have an angle of 45 degrees, and cutting at 45 degrees using the rotary blade 208. 
Although this method (4) has the advantage that the mirror surface which was excellent in 
smooth nature by selecting a suitable braid can be formed, (4-i) There is a problem that the 
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fixing method of a sample is difficult, and it is difficult to smooth an inclined end side by 
fabricating since it is a narrow cut slot that the control of an angle (4-ii) which needs the device 
which devised the special device forms the difficult inclined end (4-iii) side. 
[0009]the method (5) of on the other hand carrying out slanting polish of the end face, using 
the burnisher as art which produces an inclined end side mirror 45 degrees to an optical fiber 
end is devised (KPJackson etal., Proc. of SPIE, vol.994, and 40-47 (1988) reference). Since a 
smooth optical mirror plane is acquired this method, although it is used widely, (5-i) In order 
the thing with difficult control of the delicate angle of inclination of a mirror surface (5-ii) which 
the accuracy of position which produces an inclined end side mirror cannot issue easily for 
which many samples are ground at once (5-iii) is difficult and for polish to take time, While 
saying that a method top is impossible for performing mirror processing to the part in the 
middle of the optical path of the fiber sheet by which the optical fiber was embedded into the 
sheet or the board with resin (5-iv), or a fiberboard with low productivity, there is a title. 
[0010]The oscillation wavelength of the surface emission-type laser usually used for the optical 
transmitter and receiver modules which aimed at low-pricing is a 0.85-micrometer belt, for this 
reason - as waveguide material - this wavelength band - low-loss **** -- things become 
important. For example, in the polyimide known as a heat-resistant polymer material, cm, 
about 1dB /, and a loss have high absorption of electron transition with the visible region from 
an ultraviolet region, and a 0.85-micrometer belt. Therefore, the optical waveguide which 
consists of material used conventionally was unsuitable in order to have used it as an optical 
waveguide which constitutes an optical-path sensing element. 
[0011] 

[Problem(s) to be Solved by the lnvention]As explained above, in the sensing element which 
consists of the conventional flat-surface type waveguide type optical path, to the method (1) of 
forming a micro mirror by cut processing. (1-i). Are inapplicable to the optical waveguide 
produced or supported by the hard substrate using a hard material. (1-ii) There was a problem 
that an inclined plane mirror is not processible into a portion in the middle of an optical path 
and that the reflection loss to which taking out the accuracy of the position which produces a 
mirror (1-iii) originates in the difficult roughness of a cutting plane (1-iv) was a little large. 
[0012]ln the method (2) of forming a micro mirror by reactive ion etching, there was a problem 
that a process (2-i) is complicated, and the condition (2-ii) arrangement which requires time 
was difficult, and it was difficult to double the angle of gradient of a mirror with accuracy 
sufficient at a desired angle. 

[0013]ln the laser ablation method (3), there is a problem that a device (3-i) is expensive, the 
condition arrangement of etching (3-ii) which requires time for production is difficult, and a 
large manufacturing device and an alteration of condition are needed for every material. 
[0014]ln the method (4) of producing a micro mirror by putting 45 cuts into a flat-surface type 
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optical waveguide by a rotary blade. (4-i) There was a problem that the fixing method of a 
sample is difficult, and it was difficult to smooth an inclined end side by fabricating since it is a 
narrow cut slot that the control of an angle (4-ii) which needs the device which devised the 
special device forms the difficult inclined end (4-iii) side. 

[0015]Although the optical-path sensing element which consists of the conventional optical 
fiber type optical waveguide forms the inclined end side mirror by slanting polish, . It is hard to 
take out the accuracy of position which produces a mirror (5-i) to this slanting grinding method 
(5). (5-ii) In order the thing with difficult control of the delicate angle of inclination of a mirror 
surface for which many samples are ground at once (5-iii) is difficult and for polish to take time, 
While saying that a method top was impossible for performing mirror processing to the part in 
the middle of the optical path of the fiber sheet by which the optical fiber was embedded into 
the sheet or the board with resin (5-iv), or a fiberboard with low productivity, there was a title. 
[0016]The method of producing simply the inclined end side (micro mirror) which has a desired 
angle of gradient in the position of a request of the flat-surface type optical waveguide which 
this invention is made in view of such the actual condition, and constitutes a light corpuscle 
child, or an optical fiber with sufficient accuracy is provided, And it has the peculiar shape 
obtained as a result, and let it be a technical problem to provide the optical-path sensing 
element which can obtain the operation effect which is not obtained by the conventional 
optical-path sensing element with the shape. 

[0017]this invention makes it a technical problem to provide the optical-path sensing element 
which consists of a low material of the propagation loss in the 0.85-micrometer belt used in the 
field of optical interconnection or optical communications, a 1.3-micrometer belt, and a 1.55- 
micrometer belt. 

[0018]lt is also a technical problem of this invention to provide a working tool required in order 

to produce a suitable optical-path sensing element. 

[0019] 

[Means for Solving the Problem]ln order to solve said technical problem, an optical-path 
sensing element of claim 1 of this invention, Have an optical waveguide possessing an inclined 
end side for optical-path conversion which has a desired angle of inclination, and reflection in 
said inclined end side is used, . [ whether an optical path of light which spreads said optical 
waveguide is changed, and it is emitted outside a flat surface of this optical waveguide, and ] 
Or are a function which changes an optical path of light which enters from the outside of a flat 
surface of this optical waveguide, and is combined to this optical waveguide an optical-path 
sensing element which it has, and to said optical waveguide. An ON emission face which has a 
slight inclination to a field vertical to an optic axis of said optical waveguide is countered and 
formed in said inclined end side, and V-like slot is formed in said optical waveguide of said ON 
emission face and said inclined end side. 
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[0020]An optical-path sensing element of claim 2 of this invention is characterized by angles 
which incline to a field where said ON emission face is vertical to said optical waveguide optic 
axis being 1 time - 30 degrees in an element of said claim 1. 

[0021 ]lt fills up with a substance in which an optical-path sensing element of claim 3 of this 
invention has a refractive index near core materials of said optical waveguide into a slot of the 
shape of said V in an element of said claim 1 or 2. 

[0022]An optical-path sensing element of claim 4 of this invention is characterized by a 
substance which has a refractive index near core materials of said optical waveguide being 
resin in an element of said claim 3. 

[0023]An optical-path sensing element of claim 5 of this invention has an optical waveguide 
possessing an inclined end side for optical-path conversion which has a desired angle of 
inclination, and reflection in said inclined end side is used, . [ whether an optical path of light 
which spreads said optical waveguide is changed, and it is emitted outside a flat surface of this 
optical waveguide, and ] Or are a function which changes an optical path of light which enters 
from the outside of a flat surface of this optical waveguide, and is combined to this optical 
waveguide an optical-path sensing element which it has, and to said optical waveguide. An ON 
emission face almost vertical to an optic axis of said optical waveguide is countered and 
formed in said inclined end side, V-like slot is formed in said optical waveguide of said ON 
emission face and said inclined end side, and this slot is filled up with a substance which has a 
refractive index near core materials of said optical waveguide. 

[0024]An optical-path sensing element of claim 6 of this invention is characterized by a 
substance which has a refractive index near core materials of said optical waveguide being 
resin in an element of said claim 5. 

[0025]An optical-path sensing element of claim 7 of this invention is characterized by said 
optical waveguide being a flat-surface type optical waveguide in one element of said claims 1 
thru/or 6. 

[0026]An optical-path sensing element of claim 8 of this invention is characterized by said 

optical waveguide being an optical fiber in one element of said claims 1 thru/or 6. 

[0027]ln one element of said claims 1 thru/or 8, as for an optical-path sensing element of claim 

9 of this invention, a core and a clad of said optical waveguide comprise textile-glass-yarn 

material. 

[0028]ln one element of said claims 1 thru/or 8, a core of said optical waveguide comprises 
textile-glass-yarn material, and, as for an optical-path sensing element of claim 10 of this 
invention, a clad comprises a polymer material. 

[0029]ln one element of said claims 1 thru/or 8, as for an optical-path sensing element of claim 
1 1 of this invention, a core and a clad of said optical waveguide comprise a polymer material. 
[0030]ln an element of said claim 1 1 , polymer materials which constitute said core and a clad 
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are polymers expressed with following structural-formula (I), respectively, and an optical-path 
sensing element of claim 12 of this invention is characterized by a polymer material which 
constitutes said clad having a refractive index smaller than a polymer material of said core. 
[0031] 

[Formula 13] 

cr 3 cr 3 



-f C R 2 -C^-fcK 2 -C^- (I) 



I /»\ 'I 

CO CO 

I I 

CR 3 R f 

[0032](Among a formula, n and m have a relation of n+m=1 and express 0<=n and the positive 
number with which it is satisfied of m<=1.) R expresses heavy hydrogen or hydrogen, R f 

shows the substituent expressed with F 2 , and s is one or more integers. 

s 

In the element of said claim 1 1 the optical-path sensing element of claim 13 of this invention, 
The mixture in which the polymer material which constitutes said core and a clad consists of 
following structural-formula (II) - (IV), respectively, Or it is the epoxy resin produced by carrying 
out photo-curing of a kind chosen from (II) - (IV), and is characterized by the polymer material 
which constitutes said clad having a refractive index smaller than the polymer material of said 
core. 
[0033] 

[Formula 14] 

Z-CH 2 -0--C-M-<j!-OCH 2 CHCH 2 O- -C-M-jl-O-CHj-Z <"> 
. CF 3 CF 3 OH J n CF 3 CFj 



Ztt ct 2 -ch-S f*9. Mtt -^J^ S 
O 

[0034] 

[Formula 15] 
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Y (III) 



I o 

(5^. Ytt — CH a -0-C-C 4 H 8 -C-0-CTj-^^ 0 tfzit 



— C-0-CH 3 — |^^ o *fett — CH-CHj ttt.lt 



o 

o 



[0035] 

[Formula 16] 



ra 3 -CHCH 2 <>-^^x--@4ocB a ra^ (IV) 

\' OH n 



CH 3 

(5Ct», Xtt — ch— £fctt — c— 



I 

CH 3 



I 

CH 3 



— CH 2 — ) 

[0036]ln the element of said claim 1 1 the optical-path sensing element of claim 14 of this 
invention, The polysiloxane in which the polymer material which constitutes said core and a 
clad has a repeating unit expressed with following structural-formula (V) or (VI), respectively, 
Or it is the polymers chosen from the copolymerization polysiloxane of the repeating unit 
expressed with the structural-formula (V) or (VI), and the group which consists of these 
mixtures, and is characterized by the polymer material which constitutes said clad having a 
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refractive index smaller than the polymer material of said core. 
[0037] 

[Formula 17] 




(V) 



[0038] 

[Formula 18] 

[0039]the inside of a formula, R r and R 2 are the same or different, and are C n Y 2n+1 (Y -- 

hydrogen.) heavy hydrogen or halogen, and n - five or less positive integer - expressing - the 
alkyl group expressed. They are a deuteration alkyl group, an alkyl halide group or a phenyl 
group expressed with CgY 5 (Y expresses hydrogen, heavy hydrogen, or halogen), a 

deuteration phenyl group, or a halogenation phenyl group. 

In the element of said claim 1 1 the optical-path sensing element of claim 15 of this invention, 
The polymer materials which constitute said core are polymers expressed with said structural- 
formula (I), and it is characterized by being the epoxy resin produced by carrying out photo- 
curing of a kind as which the polymer material which constitutes said clad was chosen from the 
mixture which consists of said structural-formula (II) - (IV) or (II) - (IV). 
[0040]ln an element of said claim 1 1 an optical-path sensing element of claim 16 of this 
invention, A polysiloxane in which a polymer material which constitutes said core has a 
repeating unit expressed with said structural-formula (V) or (VI), Or a copolymerization 
polysiloxane of a repeating unit expressed with the structural-formula (V) or (VI), And it is the 
polymers chosen from a group which consists of these mixtures, and is characterized by being 
the epoxy resin produced by carrying out photo-curing of a kind as which a polymer material 
which constitutes said clad was chosen from a mixture which consists of said structural- 
formula (II) -(IV) or (II) -(IV). 

[0041]A manufacturing method of an optical-path sensing element of claim 17 of this invention, 
Have an optical waveguide possessing an inclined end side for optical-path conversion which 
has a desired angle of inclination, and reflection in said inclined end side is used, . [ whether 
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an optical path of light which spreads said optical waveguide is changed, and it is emitted 
outside a flat surface of this optical waveguide, and ] Or it is a manufacturing method of an 
optical-path sensing element which has a function which changes an optical path of light which 
enters from the outside of a flat surface of this optical waveguide, and is combined to this 
optical waveguide, When one side cuts at least by applying vertically a predetermined braid of 
the edge of a blade by which the angle inclination was carried out to said optical waveguide, a 
single-sided inner surface forms a slot of the shape of V used as an inclined end side of said 
request in said optical waveguide at least. 

[0042]A manufacturing method of an optical-path sensing element of claim 18 of this invention 
performs cutting with said braid in a method of said claim 17 using a dicing saw. 
[0043JA manufacturing method of an optical-path sensing element of claim 19 of this invention 
sets up smaller than an angle of inclination of a request of said inclined end side to a field 
vertical to an optic axis of said optical waveguide an angle of inclination of said edge of a blade 
in a method of said claim 17 or 18. 

[0044]in a method of said claim 19, a manufacturing method of an optical-path sensing 
element of claim 20 of this invention is looked like [ an optic axis of said optical waveguide ], 
and sets up smaller 0 degree - 2 degrees than an angle of inclination of a request of an 
inclined end side to a vertical field an angle of inclination of said edge of a blade 
[0045]ln one method of said claims 17 thru/or 20, a diamond blade which has a diamond grain 
whose mean particle diameter is 1 micrometer - 5 micrometers is used for a manufacturing 
method of an optical-path sensing element of claim 21 of this invention as a braid used for said 
cutting. 

[0046]ln one method of said claims 17 thru/or 21 , as for a manufacturing method of an optical- 
path sensing element of claim 22 of this invention, said optical waveguide constitutes a core 
and a clad from textile-glass-yarn material. 

[0047]ln one method of said claims 17 thru/or 21, a manufacturing method of an optical-path 
sensing element of claim 23 of this invention constitutes a core of said optical waveguide from 
textile-glass-yarn material, and constitutes a clad from a polymer material. 
[0048]A manufacturing method of an optical-path sensing element of claim 24 of this invention 
constitutes a core and a clad of said optical waveguide from a polymer material in one method 
of said claims 1 7 thru/or 21 . 

[0049]A manufacturing method of an optical-path sensing element of claim 25 of this invention, 
In a method of said claim 24, use a polymer material which constitutes said core and a clad as 
polymers expressed with said structural-formula (I), respectively, and let a polymer material 
which constitutes said clad be what has a refractive index smaller than a polymer material of 
said core. 

[0050]A manufacturing method of an optical-path sensing element of claim 26 of this invention, 
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A mixture which consists of said structural-formula (II) - (IV) a polymer material which 
constitutes said core and a clad in a method of said claim 24, respectively, Or consider it as an 
epoxy resin produced by carrying out photo-curing of a kind chosen from (II) - (IV), and let a 
polymer material which constitutes said clad be what has a refractive index smaller than a 
polymer material of said core. 

[0051]A manufacturing method of an optical-path sensing element of claim 27 of this invention, 
In a method of said claim 24, a polymer material which constitutes said core and a clad, A 
polysiloxane which has a repeating unit expressed with said structural-formula (V) or (VI), 
respectively, Or consider it as polymers chosen from a copolymerization polysiloxane of a 
repeating unit expressed with the structural-formula (V) or (VI), and a group which consists of 
these mixtures, and let polymers material which constitutes said clad be what has a refractive 
index smaller than a polymer material of said core. 

[0052]A manufacturing method of an optical-path sensing element of claim 28 of this invention, 
A polymer material which constitutes said core is used as polymers expressed with said 
structural-formula (I) in a method of said claim 24, It was considered as an epoxy resin 
produced by carrying out photo-curing of a kind chosen from a mixture which consists of said 
structural-formula (II) - (IV) or (II) - (IV) in a polymer material which constitutes said clad. 
[0053]A manufacturing method of an optical-path sensing element of claim 29 of this invention, 
In a method of said claim 24, a polymer material which constitutes said core, A polysiloxane 
which has a repeating unit expressed with said structural-formula (V) or (VI), Or a 
copolymerization polysiloxane of a repeating unit expressed with the structural-formula (V) or 
(VI), And it is considered as polymers chosen from a group which consists of these mixtures, 
and is considered as polymers produced by carrying out photo-curing of a kind chosen from a 
mixture which consists of said structural-formula (II) - (IV) or (II) - (IV) in a polymer material 
which constitutes said clad. 

[0054]ln one method of said claims 24 thru/or 29, after a manufacturing method of an optical- 
path sensing element of claim 30 of this invention forms said inclined end side, it hits a trowel 
heated to an elevated temperature to this inclined end side, and smooths this inclined end side 
surface. 

[0055]ln a method of said claims 24 thru/or 30, after a manufacturing method of an optical-path 
sensing element of claim 31 of this invention forms said inclined end side, it immerses this 
inclined end side into an organic solvent, and smooths this inclined end side surface. 
[0056]ln one method of said claims 22 and 23, after a manufacturing method of an optical-path 
sensing element of claim 32 of this invention forms said inclined end side, it immerses this 
inclined end side into fluoric acid buffer solution, and smooths this inclined end side surface. 
[0057]A manufacturing method of an optical-path sensing element of claim 33 of this invention 
coats this inclined end side with metal after said inclined end side formation in one method of 



http://ww4.ipdl.inpit^ 9/4/2008 



JP,10-300961,A [DETAILED DESCRIPTION] 



Page 11 of 42 



said claims 17 thru/or 32. 

[0058]A manufacturing method of an optical-path sensing element of claim 34 of this invention 
is characterized by said optical waveguide being a flat-surface type optical waveguide in one 
method of said claims 17 thru/or 33. 

[0059]A manufacturing method of an optical-path sensing element of claim 35 of this invention 
is characterized by said optical waveguide being an optical fiber in one method of said claims 
17 thru/or 33. 

[0060]A manufacturing method of an optical-path sensing element of claim 36 of this invention, 
In a method of said claim 35, a tip part containing a cutting part of said optical fiber is fixed on 
a planar substrate using an adhesive film, and it cuts by applying vertically a braid with which 
an angle of inclination was provided in the edge of a blade after that to this optical fiber. 
[0061 ]A manufacturing method of an optical-path sensing element of claim 37 of this invention 
is characterized by said adhesive film being an ultraviolet-rays resolvable-type adhesive film in 
a method of said claim 36. 

[0062]A manufacturing method of an optical-path sensing element of claim 38 of this invention, 
In a method of said claim 35, a tip part containing a cutting part of said optical fiber is fixed on 
a planar substrate using ultraviolet curing resin or heat-curing resin, and it cuts by applying 
vertically a braid with which an angle of inclination was provided in the edge of a blade after 
that to this optical fiber. 

[0063]A braid for optical-path sensing-element production of claim 39 of this invention, Have 
an optical waveguide possessing an inclined end side for optical-path conversion which has a 
desired angle of inclination, and reflection in said inclined end side is used, In production of an 
optical-path sensing element which has a function which changes an optical path of light which 
spreads said optical waveguide, changes an optical path of light which is emitted outside a flat 
surface of this optical waveguide, or enters from the outside of a flat surface of this optical 
waveguide, and is combined to this optical waveguide, It is a braid for optical-path sensing- 
element production for forming by cutting using a dicing saw of said inclined end side, and is 
characterized by a thing of the edge of a blade done [ one side ] for the angle inclination of 
predetermined at least. 

[0064]A braid for optical-path sensing-element production of claim 40 of this invention is set up 
in a braid of said claim 39 smaller than an angle of inclination of a request of said inclined end 
side to a field where an angle of inclination of said edge of a blade is vertical to an optic axis of 
said optical waveguide. 

[0065]an angle of inclination of said edge of a blade looks like [ an optic axis of said optical 
waveguide ] a braid for optical-path sensing-element production of claim 41 of this invention, 
and it is set up smaller 0 degree - 2 degrees than an angle of inclination of a request of an 
inclined end side to a vertical field 
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[0066]A braid for optical-path sensing-element production of claim 42 of this invention has a 
diamond grain whose mean particle diameter is 1 micrometer - 5 micrometers as an abrasive 
grain. 
[0067] 

[Embodiment of the lnvention]This invention is explained in more detail based on a drawing. 
[0068]First, the example of the manufacturing method is explained using a drawing about the 
optical-path sensing element which consists of a flat-surface type polymer light guide which 
has a micro mirror 45 degrees in the single-sided end face as an optical-path sensing element. 

[0069] Drawing 5 shows the plan of the flat-surface type polymer light guide produced on the 
substrate 1. The A-A' line in drawing 5 expresses the position which will form a micro mirror 
from now on, and the marker 2 for alignment is made by the neighborhood at the time of flat- 
surface type optical waveguide production. 

[0070] Drawing 6 expresses the sectional view cut along the B-B f line on the core 3 of the flat- 
surface type optical waveguide shown in drawing 5. Four express an upper clad among a 
figure and 5 expresses a lower clad. If the edge of a blade cuts using the diamond blade 40 of 
this invention processed into about 90 degrees as the marker 2 is made a mark and it is shown 
in drawing 7 along an A-A line, V groove 12a which has the inclined end sides (micro mirror) 6 
and 6 will be formed in a flat-surface type optical waveguide. 

[0071]Cutting is good to use cutting machines, such as a dicing saw used for logging of an LSI 
chip etc. Since it possesses the highly efficient stage, the dicing saw can also cut a horizontal 
direction and a height direction with the accuracy of position of a submicron order, if such a 
dicing saw is used. As a dicing saw used here, the general-purpose dicing saw used for 
logging of an LSI chip etc. may be used, and what is necessary is just to change a braid into 
the braid of this invention. 

[0072]The point which does not need a device special to a sample fixing method etc. is one of 
the big advantages of this invention. Here, what is necessary is just to make the depth of 
cutting deeper than the interface of the core 3 and the lower clad 5, it may be stopped in the 
lower clad 5, and even the substrate 1 may cut it deeply. Thus, when it uses choosing the 
braid of suitable construction material, the point that an elastic material like polymers, a hard 
material like silicon or glass, and composite materials, such as polymers on a silicon substrate, 
are simultaneously processible is one of the advantages of cutting. The diamond blade with 
fine particle diameter, Since it has the delicacy which is used for polish of optics, such as a 
lens, and which is equal to abrasive paper with fine eyes very much, the work process of 
cutting by using a braid with such a fine eye, There is an effect equivalent to the shaving broth 
of an inclined end side and performing the quality surface polish of an optical grade 
simultaneously. Therefore, the processed surface where smoothness is dramatically high can 
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be acquired. 

[0073]lf it exfoliates from the substrate 1 , an optical waveguide film with a 45-degree micro 
mirror as shown in drawing 8 can do the flat-surface type optical waveguide in which the micro 
mirror was formed. A 45-degree micro mirror has a function which carries out optical-path 
conversion of the light 7 which spreads a flat-surface type optical waveguide 90 degrees 
caudad, as shown in drawing 8 . This 45-degree micro mirror has a function which carries out 
optical-path conversion of the light 8 which has spread space from the lower part 90 degrees 
conversely, and is combined with a flat-surface type optical waveguide. 
[0074]When the substrate 1 is made of construction material which penetrates lights, such as 
glass, It can exfoliate and it is not necessary to necessarily make a flat-surface type optical 
waveguide into film state, and as shown in drawing 9 , it can use as a flat-surface type optical 
waveguide which has the function to perform optical-path conversion for the internal 
propagation light 10 or the external incident light 1 1 90 degrees in respect of [ 9 ] an inclined 
end, respectively attach [ the substrate 1 ]. In order to form V groove 12b of the shape which 
consists of the inclined end side 9 as shown in this drawing 9 , and the almost vertical field 9a 
which counters this inclined end side 9 in the middle of a flat-surface type optical waveguide, 
As a braid to be used, the sectional shape needs to choose the braid with which other sides 
were made almost vertical, while only one side inclines. 

[0075]So far, the composition of this invention was briefly explained about the case where the 
optical-path sensing element of this invention consists of a flat-surface type optical waveguide. 
Next, the composition of this invention is explained about the case where the optical-path 
sensing element of this invention consists of optical fibers. 

[0076]The example of the manufacturing method of the optical-path sensing element which 
consists of an optical fiber which has an inclined end side mirror 45 degrees is explained to 
one side using a drawing. 

[0077] Drawing 10 (A) is a plan of the optical fiber by which the tip part was fixed on the 
substrate. The tip part of the optical fiber 22 in which 21 exfoliated the substrate among the 
figure, 22 exfoliated the optical fiber, and 23 exfoliated covering, and 24 are the adhesive films 
for fixing the tip part 23 of an optical fiber. A-A expresses the position which should form an 
inclined end side mirror. 

[0078] Drawing 10 (B) is a sectional view in A-A of drawing 10 (A). 25 is a core of an optical 
fiber and 26 is a clad. 

[0079]As shown in drawing 10 (A) thru/or (B), the optical fiber 22 is being fixed with the 
adhesive film 24 on the substrate 21 in the tip part 23. Here, as the substrate 21 , the existing 
film etc. of the flexibility made by thin resin can be used not to mention hard substrates, such 
as silicon, glass or thick resin. 

[0080]Then, if the edge of a blade cuts using the diamond blade of this invention processed 
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into V type in which the section is about 90 degrees as shown in drawing 1 1 along with A-A\ 
as shown in drawing 11 (A), the inclined end side mirror 27 will be formed in the end face of 
the optical fiber 22 45 degrees. 

[0081]Cutting is good to use cutting machines, such as a dicing saw used for logging of an LSI 
chip etc., as mentioned above. The point which does not need a device special to a sample 
fixing method etc. is one of the big advantages of this invention like the case in the above- 
mentioned flat-surface type optical waveguide. 

[0082]When it uses selecting the braid of suitable construction material, an elastic material like 
polymers, The point that a hard material like silicon or glass and composite materials, such as 
a textile-glass-yarn optical fiber fixed with the adhesives of resin on the silicon substrate and 
an optical fiber sheet in which the optical fiber of textile glass yarn was fixed in resin, are 
simultaneously processible is one of the advantages of cutting. Therefore, this invention 
method can be used also for the optical fiber which uses a plastic as a clad and to which it 
makes textile-glass-yarn material with a core the optical fiber of textile glass yarn, and a plastic 
optical fiber. It can use, even if the substrate which fixes an optical fiber is silicon, it is the 
material of textile glass yarn and it is the material of a resin system. 
[0083]Further again the diamond blade with fine particle diameter, Since it has the delicacy 
which is used for polish of optics, such as a lens, and which is equal to abrasive paper with 
fine eyes very much, by using a braid with such a fine eye, The work process of cutting has an 
effect equivalent to the shaving broth of an inclined end side, and performing the quality 
surface polish of an optical grade simultaneously. Therefore, the processed surface where 
smoothness is dramatically high can be acquired. 

[0084]lf the adhesive film 24 is exfoliated and the optical fiber 22 and the substrate 21 are 
separated after forming an inclined end side mirror, an optical fiber with an inclined end side 
mirror as shown in drawing 1 1 (B) is producible. The 45-degree inclined end side mirror 27 has 
a function which carries out optical-path conversion of the light 28 which spreads the optical 
fiber 22 90 degrees caudad, as shown in drawing 11 (B), This 45-degree inclined end side 
mirror 27 has a function which carries out optical-path conversion of the light 29 which has 
spread space from the lower part 90 degrees conversely, and is combined with an optical fiber. 
When the substrate 21 is made of construction material which penetrates lights, such as glass 
and transparent resin, it is not necessary to necessarily exfoliate the adhesive film 24, and can 
use as an optical fiber which has an optical-path conversion function 90 degrees like drawing 
11(A) attach [ the substrate 21 ]. 

[0085]Usually, covering is attached to the optical fiber for reinforcement. In the above- 
mentioned example, covering of the cutting part exfoliated, before fixing on a substrate, but it is 
not necessary to necessarily exfoliate a priori. As mentioned above, since the method of this 
invention is applicable even if it is a composite material like the material which consists of 
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glass and resin, it can fix on a substrate the optical fiber to which covering is attached, and can 
also produce an inclined end side by cutting. However, since covering near the inclined end 
side will interrupt the light which carries out ON outgoing radiation to an optical fiber via an 
inclined end side mirror when covering material is inferior to transparency, in such a case, 
covering of an optical fiber tip part is exfoliated after cutting. 

[0086]ln order to perform the above-mentioned adhesive film peeling process efficiently, it is 
necessary to select an adhesive film with suitable adhesive strength but, and. For example, by 
irradiating with ultraviolet rays after cutting, if you use the ultraviolet-rays resolvable-type 
adhesive film etc. in which adhesives decompose and adhesive strength declines by absorbing 
ultraviolet rays, since a film can be exfoliated easily, it is convenient. 
[0087]Or instead of an adhesive film, adhesives, such as ultraviolet curing resin and heat- 
curing resin, may be used, and an optical fiber may be fixed. In this case, the partition process 
of the optical fiber after cutting and a substrate may be performed by melting said adhesives 
with a solvent, or may exfoliate from a substrate the whole adhesives. In this case, when the 
substrate 1 is made of material which penetrates lights, such as glass and transparent resin, It 
can exfoliate, is not necessary to necessarily separate an optical fiber and a substrate, and 
can use as an optical fiber which has a mechanism in which optical-path conversion is 
performed for internal propagation light or external incident light 90 degrees in respect of [ 27 ] 
an inclined end like drawing 11 (A), respectively attach [ the substrate 21 ]. 
[0088]ln the above, the composition of this invention in case the optical-path sensing element 
of this invention consists of optical fibers was explained briefly. 

[0089]Naturally in the optical-path sensing element of the above composition, the smooth 
nature of an inclined plane which influences the reflectance of the inclined end side mirror 
(micro mirror) is mostly determined with the fineness of the eye of the blade surface to be 
used. The more the particle size of the diamond grain which forms the braid to be used 
fundamentally is fine, the more a smoother mirror surface is acquired, but. If the braid which is 
too too fine is used, blinding will be caused and the problem of cutting being able to be 
impossible, or a braid not being exhausted for a short period of time, or being unable to gather 
cutting speed will arise. Therefore, it is very important when performing mirror processing with 
good selecting a suitable braid. 

[0090]The relation of the top speed which can process a good mirror surface and which can be 
cut is shown without starting inconvenience, such as mean particle diameter of the diamond 
grain contained in the braid used for cutting at drawing 12 , reflection efficiency in a mirror 
surface, and blinding. 

[0091]When the mean particle diameter of a diamond grain is more than 15 micrometer (set 
which is the particle diameter of 10-20 micrometers), the roughness of a mirror surface is large 
and reflection efficiency is not filled to 50%, either. Reflection efficiency becomes high, and 
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when a braid with a mean particle diameter of 5 micrometers (set with a particle diameter of 4- 
6 micrometers) is used, the reflection efficiency of about 80% is acquired as mean particle 
diameter becomes small. If a particle size is furthermore made fine and mean particle diameter 
becomes fine to a 1 .5-micrometer (set which is particle diameter of 0-3 micrometers) grade, a 
mirror surface will become smooth optical enough and the high reflection efficiency of not less 
than 95% will be acquired. If the braid of finer particle diameter is used, a mirror surface will 
become smoother, but since it is in a saturation region as the optical characteristic, the 
improvement in the reflection efficiency beyond it is small. Therefore, as for mean particle 
diameter, if it takes into consideration from a point of reflection efficiency, it is desirable to 
process it using a braid of 5 micrometers or less. 

[0092]On the other hand, since the braid with a fine particle size is inferior to cutting force 
compared with a coarse braid, generally, working speed becomes slow and the life of a braid 
also becomes short. However, when the braid more than the mean particle diameter of 1 
micrometer (set with a particle diameter of 0-2 micrometers) is used so that drawing 12 may 
show, it is possible to process it with 1 mm/s or the cutting speed beyond it, and it is possible 
that it is practical enough. Therefore, as for mean particle diameter, if it thinks from a point of 
processing efficiency, it is desirable to process it using a braid of 1 micrometers or more. Thus, 
the point that the mean particle diameter of the diamond grain is 5 micrometers or less in 1 
micrometers or more in the case of a diamond blade is one feature of the braid of this 
invention. 

[0093]When the both sides of above-mentioned reflection efficiency and processing efficiency 
are considered and taken into consideration, it is desirable to process it using the braid whose 
average particle size is 1-5 micrometers. 

[0094]ln formation of said micro mirror, although a sufficiently practical optical surface is 
usually acquired only by a dicing process, when it is necessary to make smooth nature of a 
processed surface high further, and to make a higher quality optical mirror plane and reflection 
efficiency needs to be raised, the method shown below is effective. 

[0095]When waveguide material is a polymer material, the 1st method is a method of softening 
the surface with heat. This can be easily performed by forcing lightly on a processed surface ** 
heated to the temperature which is a grade which the polymers of the core material of an 
optical waveguide soften a little. Since it does not become that it seems that softened polymers 
stick to ** in that case in the smooth surface, in the surface of **, it is desirable to make the 
processing for prevention from adhesion, such as Teflon coating. 

[0096]The 2nd method is the method of dissolving the surface lightly with a suitable solvent. 
This can be easily performed, when the polymers of the core material of an optical waveguide 
immerse a processed surface into the suitable solvent which dissolves a little. 
[0097]When waveguide material is glass, the surface can be smoothed by immersing a 
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processed surface into fluoric acid buffer solution instead of an organic solvent, and dissolving 
the surface lightly. 

[0098]The 3rd method is a way a diamond blade with a far fine average particle size performs 
final polishing of an inclined plane rather than the diamond blade used for cutting which forms 
an inclined plane. After this method forms the slot which has the target inclined plane by 
cutting, it exchanges braids, can only perform final polishing, and can fully improve the smooth 
nature of a processed surface. Therefore, according to this method, in order to raise the 
smooth nature of a processed surface, it is not necessary to move a waveguide to a separated 
process, and there is an advantage to which a process becomes simple. 
[0099]The inclined end side which has the extremely outstanding smooth nature by the above- 
mentioned method of processing either can be formed. It is because a V groove is formed in 
an optical waveguide for the work which raises the smooth nature of such a processed inclined 
end side to be possible, as a result of cutting with a braid, in order to form the inclined plane 
used as a micro mirror. That is, it is because shape in which the upper part of the inclined 
plane is opened wide greatly is realized near the mirror surface of an optical waveguide. 
Therefore, in the optical-path sensing element of this invention which formed the inclined plane 
by such a V groove. As mentioned above, various means to smooth an inclined plane can be 
performed easily, and mirror plane processing of an inclined plane can also be easily realized 
like the after-mentioned, and the advantage on V Mizouchi's, i.e., a mirror surface, mounting 
that optoelectronic devices, such as a photo detector and a light emitting device, can be 
installed very much in the neighborhood is also acquired. 

[0100]Although an inclined end side can be substantially smoothed by the above-mentioned 
processing method, depending on the value of the refractive index of the angle of inclination of 
an inclined end side, a core, and a clad, the total reflection condition in an inclined end side 
may not still be fulfilled to no guided modes. In such a case, since it penetrates without 
reflecting the light of a part of higher modes in an inclined end side, reflection efficiency of 
100% cannot be acquired theoretically. In this case, the method of coating a processed 
surface with the metal of high reflectance, such as gold, silver, and aluminum, by vacuum 
evaporation etc. is effective. The reflection efficiency near 100% can be acquired by coating 
these high reflection films. 

[0101]ln order to double with accuracy sufficient at the angle of a request of the angle of 
inclination of said inclined end side, i.e., the angle of inclination of a micro mirror, it is important 
to grasp the relation between the angle of the edge of a blade of a braid and the angle of the 
actually processed inclined end side. Usually, the angle of the V groove produced by 
processing becomes large a little from the angle of the edge of a blade of the braid used for 
processing. This is considered to be the causes with main size error of the hoop direction of a 
braid and vibration at the time of operation of a dicing saw. 
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[0102]The relation of the vertical angle of the braid used for processing and the vertical angle 
of the actually processed V groove is shown in drawing 13 . When the braid of a proper particle 
size is used, the vertical angle of a V groove becomes larger about 2 times than the vertical 
angle of a braid, and dispersion is controlled within 2 times. Therefore, if a vertical angle 
processes it using the braid which is 88 degrees, the mirror which has an angle of inclination of 
45 angles of inclination is producible with sufficient reproducibility in the accuracy of **1 time. 
Thus, it is less than one error and the micro mirror of a desired angle of inclination can be 
formed. "The braid of a proper particle size" said here shows the thing of the braid of this 
invention of 1 micrometers or more with the mean particle diameter of 5 micrometers or less 
mentioned above. Since the conversion difference of a braid vertical angle and a V groove 
vertical angle becomes larger, it varies and a repetition error also becomes large when a braid 
with a coarser particle size is used, it becomes difficult to control the angle of inclination of a 
mirror with high precision. Therefore, even if it takes into consideration from a viewpoint of 
control of a mirror angle of inclination, it is desirable to process it using a braid with a mean 
particle diameter of 5 micrometers or less. One feature of the braid of this invention is that the 
mean particle diameter of the composition diamond particle is 1-5 micrometers as mentioned 
above. Other features of the braid of this invention are formed in 44 degrees, when the side 
face inclination angle of the braid which forms an inclined plane wants to produce a mirror 
(desired angle)-1 degree, i.e., 45 degrees, from a relation with the process tolerance of the 
above-mentioned angle of inclination. Therefore, when forming a symmetrical type V groove, 
when a {(desired angle) -1} x2 degree, i.e., 45 degrees, mirror is a request, it is best [ the 
degree of knife angle of a braid ] to set it as 88 degrees. Since the angle of inclination of a 
mirror needs to control within **(desired angle) 2 times in order to provide a practical mirror, if 
this is taken into consideration, the side face inclination angle of a braid must be set as below 
more than {(desired angle) -2 degree} (desired angle). 

[0103]ln the case of a flat-surface type optical waveguide, as shown in drawing 14 , the optical- 
path sensing element produced as mentioned above, for example, The optical path of the laser 
beam 44 emitted from the surface emission-type laser 43 similarly carried on the mounting 
board 42 by being carried on the mounting board 42 is changed according to the inclined end 
side 6, To the optical transmitting module which combines with an optical waveguide and is 
made into the propagation light 45a, and reverse, as shown in drawing 15 , By being carried on 
the mounting board 46, the optical path of the light 47 which guides the inside of an optical 
waveguide can be changed according to the inclined end side 6, and it can use as parts which 
the optical receiving module etc. which are combined with the photo-diode 49 similarly carried 
on the mounting board 46 constitute. 

[0104]Similarly, in the case of an optical fiber, as shown in drawing 16 , by being carried on the 
mounting board 42, To the optical transmitting module which changes the optical path of the 
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laser beam 44 emitted from the surface emission-type laser 43 similarly carried on the 
mounting board 42 according to the inclined end side 27, is combined with an optical fiber, and 
is made into the propagation light 45b, and reverse, as shown in drawing 17 , By being carried 
on the mounting board 46, optical-path conversion of the optical path of the light 48 which 
guides the inside of an optical fiber can be carried out according to the inclined end side 27, 
and it can be emitted caudad, and can use as parts which constitute the optical receiving 
module etc. which are combined with the photo-diode 49 carried on the mounting board 46. 
[0105]lnstead of using the braid 40 of a double-edged sword as shown in drawing 7 , a micro 
mirror can also be formed using the braid 50 of single edge as shown in drawing 18 . For 
example, if a vertical angle forms a micro mirror in the optical waveguide of drawing 6 by 
cutting using the braid 50 of single edge which is about 44 degrees, the optical waveguide with 
a micro mirror of 45 degrees as shown in drawing 9 will be made. However, since the total 
reflection condition is not fulfilled in the inclined end side 9 in the case of this type of mirror, in 
order to acquire high reflection efficiency, it is necessary to coat the inclined end side 9 with 
the metal of high reflectance, such as gold, silver, and aluminum. Since it is the shape which 
modification V groove 12b which has realized the inclined end side 9 expanded to the opening 
side, it is very much easy to perform this coating work. Since this is also the same as when a V 
groove is symmetrical V groove 12a like symmetrical-shaped drawing 7 and working clearance 
is still larger in this symmetrical V groove 12a, it is easier to work. 

[0106]The big point of difference in the function of the micro mirror 9 of the type of drawing 9 
and the micro mirror 6 of the type of drawing 7 is a point that the direction which changes an 
optical path is reverse. The micro mirror of drawing 9 has a function which carries out optical- 
path conversion of the light 10 which has spread the optical waveguide to an opposite direction 
in the upper part 1, i.e., a substrate. Of course, it also has a function which carries out optical- 
path conversion of the light 11 spread from the upper part of the substrate 1 conversely, and is 
combined with an optical waveguide. Therefore, by installing the light emitting device 43 the 
optical waveguide surface or in V groove 12b, as shown in drawing 19 , Constitute an optical 
transmitter, or as shown in drawing 20 , constitute an optical receiver by installing the photo 
detector 49 the optical waveguide surface or in V groove 12b, or, Or a lamination type optical 
waveguide with the two waveguides 51a and 51b like drawing 21 can be made by putting 
further an optical waveguide with a micro mirror like drawing 8 on the surface. 
[01 07] However, there is a problem of being easy to produce the light which returns to the 
incidence side in this type of mirror, for the Fresnel reflection produced in the vertical end face 
9a which constitutes modification V groove 12b formed by cutting. That is, there is a problem 
that the rate of reflection attenuation as an element is bad. For example, if the refractive index 
of a core is set to 1 .490, since about 3.9% of Fresnel reflection will arise in the vertical end 
face 9a, if the propagation loss of an optical waveguide is disregarded, the rate of reflection 
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attenuation detected in an incidence edge will be set to abbreviation-14dB. 

[0108]ln order to solve this problem, there are two methods shown below. 

[0109]The 1st method is making the waveguide end face 9a into the end face 52 which made 

only few angles theta incline to a vertical plane, as shown in drawing 22 . By attaching the 

inclination of the angle theta, the optical path 53 of catoptric light receives the deviation of the 

angle 2 theta compared with the optical path 54 when not attaching an inclination. If this is 

used, by choosing theta suitably, catoptric light can be made to be able to emit out of a 

waveguide, and the rate of reflection attenuation can be improved as a result. 

[01 10]The angle which the waveguide light which can spread the inside of a waveguide makes 

with a waveguide optic axis is cos" 1 ( n ciac / n core ) in the total reflection condition in a core / clad 

interface to the maximum, when the refractive index of a core and a clad is made into n 

core 

and n , respectively. Therefore, if theta is set up more greatly than cos" 1 (n ,/n ), all the 

CI3Q ~ CI30 cor© 

catoptric light can be made to emit out of a waveguide. When the numerical aperture (NA) of 
this value is a single mode waveguide of about 0.1 , If a not less than 9-degree inclination is 
attached [ in the case of a single mode waveguide ] in the case of not less than 6 degrees and 
a multi-mode waveguide since it is about 8 degrees - 9 degrees when about 5 degrees to 6 
degrees and a numerical aperture (NA) are the multi-mode waveguides of about 0.2, the rate 
of reflection attenuation can be made to decrease sharply. 

[01 1 1]However, since some of catoptric light is emitted even if theta is an angle smaller than 
the aforementioned angle, sufficient effect is demonstrated depending on requirements. Since 
the light volume which penetrates this field will decrease if not much large, it becomes a factor 
in which the loss as an optical-path sensing element increases. The theta dependency of 
transmissivity and the rate of reflection attenuation is shown in drawing 23 . If theta is 1 
degrees or more, the rate of reflection attenuation becomes less than -20dB. If 30 degrees is 
exceeded, transmissivity will decrease rapidly. As for theta, since the rate of reflection 
attenuation of -20 dB or less and the transmissivity of not less than 90% are called for in order 
to produce a practical light corpuscle child, it is effective to set up in [ 1 degree or more ] 30 
degrees or less. In order to form such a modification V groove, it is necessary to make the 
vertical side of a single-edge braid incline within the limits of 1 degree - 30 degrees, and a 
such-shaped single-edge braid is also an example of a changed completely type of the braid of 
this invention. 

[01 12] As mentioned above, although the micro mirror of the type of drawing 9 can improve the 
rate of reflection attenuation as an element by giving a slight inclination to the vertical end face, 
Since refraction arises in this interface when the end face 52 has an inclination, what it should 
be careful of here is that the deflection angle of the optical path by a mirror changes. 
[01 13] Drawing 24 is a figure explaining change of the deflection angle of the optical path by 

http://ww4.ipdl.inpit.go^ 9/4/2008 



JP,10-300961,A [DETAILED DESCRIPTION] 



Page 21 of 42 



the inclination of the end face 52. When vertical, namely, when the end face is theta= 0 degree 

to a waveguide optic axis, the beam of light 10 spread in accordance with a waveguide optic 

axis spreads a course as shown with the wavy line 60->61 . Here, the deflection angle of an 

optical path is 2 phi when the angle which the inclined end side 9 and a waveguide optic axis 

make is set to phi. Namely, what is necessary is to just be referred to as phi=phi/2 if you would 

like to perform optical-path conversion of phi. On the other hand, if the refractive index of a 

core is made into n when the end face 52 has an inclination of theta to the vertical axis, 
core 

only sin" 1 (n core sintheta)-theta will be deflected by refraction by refraction and the beam of light 
10 will spread the course shown in 62->63. Therefore, it is necessary to set the deflection 

angle of the incident light 1 0 and the emitted light 63 to 2phi+{sin (n sintheta)-theta} / 2. 

^ core 

-1 

That is, the angle of inclination phi of the inclined end side 52 needs to amend only {sin 
(n^^sinthetaj-theta} / 2 compared with the case where it is theta= 0 degree. 

[01 14]As the 2nd method is shown in drawing 25 , after coating the inclined end side 9 with 
high reflection films, such as gold, it is a method that the gap of the waveguide end face 52 
and the inclined end side 9 is filled up with the resin 70 with an almost equal refractive index, 
etc. The Fresnel reflection which the medium in V groove 12b produces by being transposed to 
the resin 70 from air in the waveguide end face 52 can be made to decrease sharply. For 
example, the Fresnel reflection produced from this field even when theta= 0 degree52, i.e., the 
end face, does not have an inclination, if the refractive index of a core and the resin 70 sets to 
1.49 and 1.485, respectively, Since it decreases sharply with 3. 7 to 0.00028%, the rate of 
reflection attenuation can be made to decrease sharply with -14dB to -55 dB. Of course, if it 
makes it serve a double purpose to make the above-mentioned waveguide end face 52 incline, 
a thing effective in addition cannot be overemphasized. Change of the deflection angle of the 

optical path by the above-mentioned refraction can be made small. If the refractive index of the 

-1 

resin 70 is made into n resjn , change of the deflection angle of an optical path will be set to sin 

{(n /n . ) sinthetaVtheta. There is an effect which protects the mirror surface 9 in this resin 
u core resin 7 1 r 

70. 

[0115]According to the manufacturing method of the optical-path sensing element of this 
invention which consists of a flat-surface type optical waveguide explained above, a micro 
mirror is selectively producible in the arbitrary positions of not only processing that has been 
cut so that the whole element may be crossed but an optical waveguide. For example, as 
shown in drawing 26 , when a micro mirror needs to be formed in the position of 72, 73, and 74 
of a Y branch optical waveguide, by the usual cut processing method, a microtome etc. When 
processing the position of 73, in order to cut along with CC\ it cannot but cut to another 
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waveguide, but the partial thing to do for mirror processing is possible, without damaging other 
waveguides, if it is a part distant about several millimeters when it is cutting. 
[01 16]the relation between the V groove formed in the optical waveguide explained above, and 
the braid which forms this V groove - and, About filling up with resin an operation of the 
construction material characteristic of a braid, a shape property, and the optical waveguide that 
has an inclined end side further, and a V groove, and adjusting a refraction deflection angle, it 
is the same and, also in the case of an optical-path sensing element [ optical fiber type ], the 
explanation by an optical fiber is omitted. 

[01 17]As explained above, if the method of producing the optical-path sensing element by this 
invention is used, a highly efficient reflection type optical-path sensing element is with high 
precision and easily producible. 
[0118] 

[Example]Hereafter, although an example explains this invention still in detail, this invention is 
not limited to these examples. 

[0119](Example 1) The flush type optical waveguide which uses polymethylmethacrylate as a 
core and uses an epoxy resin as a clad was produced on the silicon substrate. The refractive 
indicees of a core and a clad are 1 .490 and 1 .475, respectively, and the sectional shape of a 
core is 40 micrometers in width, and a 40-micrometer-high rectangle. Using the braid 82 
processed into V type of 88 vertical angles as the sectional shape of the edge of a blade 
shows to drawing 27 , by cutting one end of said optical waveguide just before a substrate face, 
an inclined end side is formed and it starts in 5 cm in length, and a 1 -cm-wide size after an 
appropriate time. 

Then, the film waveguide type optical-path sensing element as shown in drawing 28 was 
produced by ** exfoliating. 

[0120]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by entering the laser beam 76 with a wavelength of 0.85 micrometer, and 
measuring the intensity distribution in the long-sight field of the catoptric light 78 reflected in 
respect of [ 77 ] the inclined end from the end face 75 where the produced film waveguide type 
optical-path sensing element is vertical. It was 83% when the reflection efficiency of the mirror 
was measured by measuring the total light intensity of the catoptric light with a photodetector. 
[0121](Example 2) After hitting the trowel heated to 180 temperature to the inclined end side 
77 of the film waveguide type optical-path sensing element produced by the same method as 
Example 1 and taking flattening measures, when the optical-path conversion angle by an 
inclined end side mirror and reflection efficiency were measured, they were 90 degrees and 
85%, respectively. 

[0122](Example 3) After immersing the inclined end side 77 of the film waveguide type optical- 
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path sensing element produced by the same method as Example 1 in methyl isobutyl ketone 
and taking flattening measures, when the optical-path conversion angle by an inclined end side 
mirror and reflection efficiency were measured, they were 90 degrees and 85%, respectively. 
[0123](Example 4) After immersing the inclined end side 77 of the film waveguide type optical- 
path sensing element produced by the same method as Example 1 in chlorobenzene and 
taking flattening measures, when the optical-path conversion angle by an inclined end side 
mirror and reflection efficiency were measured, they were 90 degrees and 85%, respectively. 
[0124](Example 5) Gold was vapor-deposited to the inclined end side 77 of the film waveguide 
type optical-path sensing element produced by the same method as Example 1. When the 
optical-path conversion angle by an inclined end side mirror and reflection efficiency were 
measured after an appropriate time, they were 90 degrees and 97%, respectively. 
[0125](Example 6) Silver was vapor-deposited to the inclined end side 77 of the film 
waveguide type optical-path sensing element produced by the same method as Example 1 . 
When the optical-path conversion angle by an inclined end side mirror and reflection efficiency 
were measured after an appropriate time, they were 90 degrees and 96%, respectively. 
[0126](Example 7) Aluminum was vapor-deposited to the inclined end side 77 of the film 
waveguide type optical-path sensing element produced by the same method as Example 1 . 
When the optical-path conversion angle by an inclined end side mirror and reflection efficiency 
were measured after an appropriate time, they were 90 degrees and 90%, respectively. 
[0127](Example 8) The flush type optical waveguide which uses polymethylmethacrylate as a 
core and uses an epoxy resin as a clad was produced on the silicon substrate. The refractive 
indicees of a core and a clad are 1.490 and 1.475, respectively, and the sectional shape of a 
core is 40 micrometers in width, and a 40-micrometer-high rectangle. Using the braid 83 
processed into V type of 93 vertical angles as shown in drawing 29 , by cutting one end of said 
optical waveguide just before a substrate face, the sectional shape of the edge of a blade 
forms an inclined end side, and starts in 5 cm in length, and a 1 -cm-wide size after an 
appropriate time. 

Then, the film waveguide type optical-path sensing element was produced by ** exfoliating. 

[0128]The conversion angle was 85 degrees when the conversion angle of the optical path 
was measured by entering a laser beam with a wavelength of 0.85 micrometer and measuring 
the intensity distribution in the long-sight field of catoptric light reflected in respect of the 
inclined end from the end face where the produced film waveguide type optical-path sensing 
element is vertical. It was 95% when the reflection efficiency of the mirror was measured by 
measuring the total light intensity of the catoptric light with a photodetector. 
[0129](Example 9) After hitting the trowel heated to 180 temperature to the inclined end side of 
the film waveguide type optical-path sensing element produced by the same method as 
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Example 8 and carrying out flattening processing, when the optical-path conversion angle by 
an inclined end side mirror and reflection efficiency were measured, they were 85 degrees and 
97%, respectively. 

[0130](Example 10) After immersing the inclined end side of the film waveguide type optical- 
path sensing element produced by the same method as Example 8 in methyl isobutyl ketone 
and carrying out flattening processing, when the optical-path conversion angle by an inclined 
end side mirror and reflection efficiency were measured, they were 85 degrees and 97%, 
respectively. 

[0131](Example 11) After immersing the inclined end side of the film waveguide type optical- 
path sensing element produced by the same method as Example 8 in chlorobenzene and 
taking flattening measures, when the optical-path conversion angle by an inclined end side 
mirror and reflection efficiency were measured, they were 85 degrees and 97%, respectively. 
[0132](Example 12) The flush type optical waveguide which uses polymethylmethacrylate as a 
core and uses an epoxy resin as a clad was produced on the silicon substrate. The refractive 
indicees of the core and the clad were 1 .490 and 1 .475, respectively, and the sectional shape 
of the core was 40 micrometers in width, and a 40-micrometer-high rectangle. Using the braid 
84 processed into the wedge of 44 vertical angles as shown in drawing 30 , by cutting one end 
of said substrate optical waveguide just before a substrate face, as shown in drawing 31 , the 
sectional shape of the edge of a blade formed the inclined end side 99, and vapor-deposited 
the gold 103 to the inclined end side 99 after an appropriate time. Then, it started in 5 cm in 
length, and a 2-cm-wide size, and was considered as the waveguide type optical-path sensing 
element. 

[0133]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by measuring the intensity distribution in the long-sight field of the catoptric light 
102 which entered and reflected the laser beam 101 with a wavelength of 0.85 micrometer in 
respect of [ 99 ] the inclined end from the end face 100 where the produced waveguide type 
optical-path sensing element is vertical. It was 96% when the reflection efficiency of the mirror 
was measured by measuring the total light intensity of the catoptric light with a photodetector. 
By measuring the luminous intensity which returns to a waveguide incident end face, when the 
rate of reflection attenuation was measured, it was -15dB. 

[0134](Example 13) The waveguide type optical-path sensing element was produced by the 
same method as Example 12 except using as silver the metal vapor-deposited to an inclined 
end side. 

[0135]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by measuring the intensity distribution in the long-sight field of the catoptric light 
which entered and reflected the laser beam 101 with a wavelength of 0.85 micrometer in 
respect of the inclined end from the end face where the produced waveguide type optical-path 
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sensing element is vertical. It was 95% when the reflection efficiency of the mirror was 
measured by measuring the total light intensity of the catoptric light with a photodetector. 
[0136](Example 14) The waveguide type optical-path sensing element was produced by the 
same method as Example 12 except making into aluminum the metal vapor-deposited to an 
inclined end side. 

[0137]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by measuring the intensity distribution in the long-sight field of the catoptric light 
which entered and reflected the laser beam with a wavelength of 0.85 micrometer in respect of 
the inclined end from the end face where the produced waveguide type optical-path sensing 
element is vertical. It was 89% when the reflection efficiency of the mirror was measured by 
measuring the total light intensity of the catoptric light with a photodetector. 
[0138](Example 15) The 1x2 Y-branch flush type optical waveguide as shown in drawing 26 
was used for the core, the epoxy resin was used for polymethylmethacrylate and a clad, and it 
produced on the silicon substrate. The overall length of a waveguide is 5 cm and the center 
interval of two cores after branching is 2.5 mm. The refractive indicees of a core and a clad are 
1.490 and 1.475, respectively, the sectional shape of a core is 40 micrometers in width, and a 
40-micrometer-high rectangle, and the thickness of 20 micrometers and the upper clad of the 
thickness of a lower layer cladding layer is 60 micrometers (from the upper surface of a core to 
20 micrometers). Using the braid 84 processed into the wedge of 44 vertical angles as shown 
in drawing 30 , by cutting just before a substrate face, the sectional shape of the edge of a 
blade formed the inclined end side in the position shown in 72, 73, and 74 in drawing 26 , and 
vapor-deposited gold after an appropriate time in it in the inclined end side. Then, on the mirror 
produced in the position of 72, surface emission laser with an oscillation wavelength of 0.85 
micrometer was carried so that a light-emitting surface might turn to the mirror side, and on 73 
and the mirror produced in the position of 74, the photo-diode was carried so that an 
acceptance surface might turn to the mirror side. 

[0139]Make current pour in and emit light to this surface emission laser (0.80 mW), and a 
waveguide is spread via a micro mirror, When BAWA of the laser beam received with this 
photo-diode via the micro mirror was measured, the received light intensity was 0.32 mW and 
0.31 mW in 73 and 74 side, respectively. 

[0140](Example 16) Two kinds of deuteration / fluorination polymethacrylates (refer to : 
"Japanese-Patent-Application-No. 2-282023 No. gazette:plastic optical waveguide" called the 
polymer A and the polymer B hereafter) from which a copolymerization ratio differs were 
compounded. The refractive indicees of the polymer A and the polymer B were 1.490 and 
1.483, respectively. The flush type single mode optical waveguide which uses the polymer A 
as a core and uses the polymer B as a clad was produced on the silicon substrate. The 
sectional shape of the core was 7 micrometers in width, and a 7-micrometer-high rectangle, 
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and the thickness of 20 micrometers and the upper clad of the thickness of the lower layer 
cladding layer was 27 micrometers (from the upper surface of a core to 20 micrometers). 50 
micrometers of epoxy resins were applied on the upper clad for reinforcement. Using the braid 
82 processed into V type of 88 vertical angles as shown in drawing 27 , by cutting one end of 
said optical waveguide just before a substrate face, the sectional shape of the edge of a blade 
forms an inclined end side, and starts in 5 cm in length, and a 1 -cm-wide size after an 
appropriate time. 

Then, the film waveguide type optical-path sensing element was produced by ** exfoliating. 

[0141]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by measuring the intensity distribution in the long-sight field of the catoptric light 
which entered and reflected the laser beam with a wavelength of 1.3 micrometers in respect of 
the inclined end from the end face where the produced film waveguide type optical-path 
sensing element is vertical. It was 78% when the reflection efficiency of the mirror was 
measured by measuring the total light intensity of the catoptric light with a photodetector. 
[0142](Example 17) After applying the trowel heated to 180 temperature to the inclined end 
side of the film waveguide type optical-path sensing element produced by the same method as 
Example 16 and taking flattening measures, when the optical-path conversion angle by an 
inclined end side mirror and reflection efficiency were measured, they were 90 degrees and 
80%, respectively. 

[0143](Example 18) After immersing the inclined end side of the film waveguide type optical- 
path sensing element produced by the same method as Example 16 in methyl isobutyl ketone 
and taking flattening measures, when the optical-path conversion angle by an inclined end side 
mirror and reflection efficiency were measured, they were 90 degrees and 80%, respectively. 
[0144](Example 19) After immersing the inclined end side of the film waveguide type optical- 
path sensing element produced by the same method as Example 16 in chlorobenzene and 
taking flattening measures, when the optical-path conversion angle by an inclined end side 
mirror and reflection efficiency were measured, they were 90 degrees and 80%, respectively. 
(Example 20) Gold was vapor-deposited to the inclined end side of the film waveguide type 
optical-path sensing element produced by the same method as Example 16. When the optical- 
path conversion angle by an inclined end side mirror and reflection efficiency were measured 
after an appropriate time, they were 90 degrees and 94%, respectively. 
[0145](Example 21) Silver was vapor-deposited to the inclined end side of the film waveguide 
type optical-path sensing element produced by the same method as Example 16. When the 
optical-path conversion angle by an inclined end side mirror and reflection efficiency were 
measured after an appropriate time, they were 90 degrees and 92%, respectively. 
[0146](Example 22) Aluminum was vapor-deposited to the inclined end side of the film 
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waveguide type optical-path sensing element produced by the same method as Example 16. 
When the optical-path conversion angle by an inclined end side mirror and reflection efficiency 
were measured after an appropriate time, they were 87 degrees and 89%, respectively. 
[0147](Example 23) Two kinds of deuteration polysiloxanes (refer to : "Japanese-Patent- 
Application-No. 2-282023 No. gazette:plastic optical waveguide" called the polymer C and the 
polymer D hereafter) from which a copolymerization ratio differs were compounded. The 
refractive indicees of the polymer C and the polymer D are 1.545 and 1.537, respectively. The 
flush type single mode optical waveguide which uses the polymer A as a core and uses the 
polymer B as a clad was produced on the silicon substrate. The sectional shape of a core is 7 
micrometers in width, and a 7-micrometer-high rectangle, and the thickness of 20 micrometers 
and the upper clad of the thickness of a lower layer cladding layer is 27 micrometers (from the 
upper surface of a core to 20 micrometers). 50 micrometers of epoxy resins are applied on the 
upper clad for reinforcement. Using the braid 82 processed into V type of 88 vertical angles as 
shown in drawing 27 , by cutting one end of said optical waveguide just before a substrate face, 
the sectional shape of the edge of a blade forms an inclined end side, and starts in 5 cm in 
length, and a 1 -cm-wide size after an appropriate time. 

Then, the film waveguide type optical-path sensing element was produced by ** exfoliating. 

[0148]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by measuring the intensity distribution in the long-sight field of the catoptric light 
which entered and reflected the laser beam with a wavelength of 1.55 micrometers in respect 
of the inclined end from the end face where the produced film waveguide type optical-path 
sensing element is vertical. It was 80% when the reflection efficiency of the mirror was 
measured by measuring the total light intensity of the catoptric light with a photodetector. 
[0149](Example 24) After applying the trowel heated to 400 temperature to the inclined end 
side of the film waveguide type optical-path sensing element produced by the same method as 
Example 23 and taking flattening measures, when the optical-path conversion angle by an 
inclined end side mirror and reflection efficiency were measured, they were 90 degrees and 
83%, respectively. 

[0150](Example 25) After being immersed in the anisole in the inclined end side of the film 
waveguide type optical-path sensing element produced by the same method as Example 23 
and taking flattening measures, when the optical-path conversion angle by an inclined end side 
mirror and reflection efficiency were measured, they were 90 degrees and 83%, respectively. 
[0151](Example 26) After immersing the inclined end side of the film waveguide type optical- 
path sensing element produced by the same method as Example 23 in chlorobenzene and 
carrying out flattening processing, when the optical-path conversion angle by an inclined end 
side mirror and reflection efficiency were measured, they were 90 degrees and 83%, 
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respectively. 

[0152](Example 27) Gold was vapor-deposited to the inclined end side of the film waveguide 
type optical-path sensing element produced by the same method as Example 23. When the 
optical-path conversion angle by an inclined end side mirror and reflection efficiency were 
measured after an appropriate time, they were 90 degrees and 93%, respectively. 
[0153](Example 28) Silver was vapor-deposited to the inclined end side of the film waveguide 
type optical-path sensing element produced by the same method as Example 23. When the 
optical-path conversion angle by an inclined end side mirror and reflection efficiency were 
measured after an appropriate time, they were 90 degrees and 92%, respectively. 
[0154](Example 29) Aluminum was vapor-deposited to the inclined end side of the film 
waveguide type optical-path sensing element produced by the same method as Example 23. 
When the optical-path conversion angle by an inclined end side mirror and reflection efficiency 
were measured after an appropriate time, they were 90 degrees and 87%, respectively. 
[0155](Example 30) The quartz system glass optical waveguide was produced on the quartz 
substrate. The refractive indicees of the core and the clad were 1.473 and 1.459, respectively, 
and the sectional shape of the core was 40 micrometers in width, and a 40-micrometer-high 
rectangle. The thickness of 20 micrometers and the upper clad of the thickness of the lower 
layer cladding layer was 40 micrometers (from the upper surface of a core to 20 micrometers). 
Using the braid 82 processed into V type of 88 vertical angles as shown in drawing 27 , by 
cutting one end of said optical waveguide just before a substrate face, the sectional shape of 
the edge of a blade formed the inclined end side, started in 5 cm in length, and a 1 -cm-wide 
size after an appropriate time, and produced the waveguide type optical-path sensing element. 

[0156]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by measuring the intensity distribution in the long-sight field of the catoptric light 
which entered and reflected the laser beam with a wavelength of 0.85 micrometer in respect of 
the inclined end from the end face where the produced film waveguide type optical-path 
sensing element is vertical. It was 78% when the reflection efficiency of the mirror was 
measured by measuring the total light intensity of the catoptric light with a photodetector. 
[0157](Example 31) After immersing the inclined end side of the waveguide type optical-path 
sensing element produced by the same method as Example 30 in fluoric acid buffer solution 
and taking flattening measures, when the optical-path conversion angle by an inclined end side 
mirror and reflection efficiency were measured, they were 90 degrees and 80%, respectively. 
[0158](Example 32) Gold was vapor-deposited to the inclined end side of the waveguide type 
optical-path sensing element produced by the same method as Example 30. When the optical- 
path conversion angle by an inclined end side mirror and reflection efficiency were measured 
after an appropriate time, they were 90 degrees and 93%, respectively. 
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[0159](Example 33) Silver was vapor-deposited to the inclined end side of the waveguide type 
optical-path sensing element produced by the same method as Example 30. When the optical- 
path conversion angle by an inclined end side mirror and reflection efficiency were measured 
after an appropriate time, they were 90 degrees and 92%, respectively. 
[0160](Example 34) Aluminum was vapor-deposited to the inclined end side of the waveguide 
type optical-path sensing element produced by the same method as Example 30. When the 
optical-path conversion angle by an inclined end side mirror and reflection efficiency were 
measured after an appropriate time, they were 88 degrees and 88%, respectively. 
[0161](Example 35) The quartz system glass single mode optical waveguide was produced on 
the silicon substrate. The refractive indicees of a core and a clad are 1 .455 and 1 .444, 
respectively, and the sectional shape of a core is 7 micrometers in width, and a 7-micrometer- 
high rectangle. Using the braid 84 processed into the wedge of 44 vertical angles as shown in 
drawing 30 , by cutting one end of said optical waveguide just before a substrate face, the 
sectional shape of the edge of a blade formed the inclined end side, and vapor-deposited gold 
to the inclined end side after an appropriate time. Then, it started in 5 cm in length, and a 2- 
cm-wide size, and the waveguide type optical-path sensing element was produced. 
[0162]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by measuring the intensity distribution in the long-sight field of the catoptric light 
which entered and reflected the laser beam with a wavelength of 1.55 micrometers in respect 
of the inclined end from the end face where the produced waveguide type optical-path sensing 
element is vertical. It was 94% when the reflection efficiency of the mirror was measured by 
measuring the total light intensity of the catoptric light with a photodetector. 
[0163](Example 36) Slushed ultraviolet curing type resin of the refractive index 1 .485 into the 
slot of the wedge in the optical-path sensing element produced in Example *\2, it was made to 
irradiate with and harden ultraviolet rays, it started in 5 cm in length, and a 2-cm-wide size after 
an appropriate time, and the waveguide type optical-path sensing element was produced. 
[0164]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by measuring the intensity distribution in the long-sight field of the catoptric light 
which entered into the produced waveguide type optical-path sensing element, and reflected 
the laser beam with a wavelength of 0.85 micrometer in it in respect of the inclined end. It was 
97% when the reflection efficiency of the mirror was measured by measuring the total light 
intensity of the catoptric light with a photodetector. When the rate of reflection attenuation was 
measured by measuring the luminous intensity which returns to a waveguide incident end face, 
it was less than -55dB. 

[0165](Example 37) The flush type optical waveguide which constituted 
polymethylmethacrylate to the clad for the core from an epoxy resin was produced on the 
silicon substrate. The refractive indicees of a core and a clad are 1 .490 and 1 .475, 
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respectively. 

The sectional shape of a core is 40 micrometers in width, and a 40-micrometer-high rectangle. 
A V groove like drawing 24 was formed using the braid 85 processed into the wedge of 55.5 
vertical angles as the sectional shape of the edge of a blade shows to drawing 32 by cutting 
one end of said optical waveguide just before a substrate face. The angles phi which a vertical 
plane, and the angle theta which the end face 52 makes and the inclined end side 9 make with 
a waveguide optic axis were 10 degrees and 42.5 degrees, respectively. After an appropriate 
time, gold was vapor-deposited to the inclined end side 9. Then, it started in 5 cm in length, 
and a 2-cm-wide size, and the waveguide type optical-path sensing element was produced. 
[0166]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by measuring the intensity distribution in the long-sight field of the catoptric light 
63 which entered into the produced waveguide type optical-path sensing element, and 
reflected the laser beam with a wavelength of 0.85 micrometer in it in respect of [ 9 ] the 
inclined end. It was 95% when the reflection efficiency of the mirror was measured by 
measuring the total light intensity of the catoptric light with a photodetector. When the rate of 
reflection attenuation was specified by measuring the luminous intensity which returns to a 
waveguide incident end face, it was less than -50dB. 
[0167](Example 38) The flush type optical waveguide which constituted 
polymethylmethacrylate to the clad for the core from an epoxy resin was produced on the 
silicon substrate. The refractive indicees of a core and a clad are 1.490 and 1.475, 
respectively. 

The sectional shape of a core is 40 micrometers in width, and a 40-micrometer-high rectangle. 
A V groove like drawing 24 was formed using the braid 86 processed into the wedge of 53 
vertical angles as the sectional shape of the edge of a blade shows to drawing 33 by cutting 
one end of said optical waveguide just before a substrate face. The angles phi which a vertical 
plane, and the angle theta which the end face 52 makes and the inclined end side 9 make with 
a waveguide optic axis were 10 degrees and 45 degrees, respectively. After an appropriate 
time, gold was vapor-deposited to the inclined end side 9. Then, the ultraviolet curing type 
resin 70 of the refractive index 1 .485 was slushed into this V groove ( drawing 25 ), ultraviolet 
rays were irradiated with and stiffened, it started in 5 cm in length, and a 2-cm-wide size after 
an appropriate time, and the waveguide type optical-path sensing element was produced. 
[0168]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by measuring the intensity distribution in the long-sight field of the catoptric light 
63 which entered into the produced plane waveguide type optical-path sensing element, and 
reflected the laser beam with a wavelength of 0.85 micrometer in it in respect of [ 9 ] the 
inclined end. It was 96% when the reflection efficiency of the mirror was measured by 
measuring the total light intensity of the catoptric light with a photodetector. When the rate of 
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reflection attenuation was specified by measuring the luminous intensity which returns to a 
waveguide incident end face, it was less than -70dB. 

[0169]The above Examples 1-38 were about the plane waveguide type optical-path sensing 
element. Hereafter, an example is described about an optical fiber type optical-path sensing 
element. 

[0170](Example 39) The 39th example of this invention is described with reference to drawing 
10 and drawing 11 , In a figure, 21 a silicon substrate and 22 an optical fiber and 23 The tip part 
of an optical fiber, 24 an adhesive film and 25 the core of an optical fiber, and 26 The clad of 
an optical fiber, The light in which 27 spreads an inclined end side and 28 spreads an optical 
fiber, the light which optical-path conversion of 29 is carried out by an inclined end side mirror, 
and is spread to the lower part outside an optical fiber, Or the light which enters into a 
waveguide via an inclined end side mirror from the lower part outside an optical fiber, They are 
the light in which 30 spreads an inclined end side and 31 spreads an optical fiber, the light 
which optical-path conversion of 32 is carried out by an inclined end side mirror, and is spread 
to the method of optical fiber Sotogami, or the light which enters into an optical fiber via an 
inclined end side mirror from the method of optical fiber Sotogami. 

[0171]As one tip part 23 of the gray DIDDO index type multimode optical fiber 22 with a core 
diameter of 50 micrometers is exposed and placed on the silicon substrate 21 and it is shown 
in drawing 10 using the adhesive film 24 of an ultraviolet-rays resolvable type, It fixed so that 
the whole tip part and a part of non-exposed part might be covered with the adhesive film 24. 
The diamond blade 82 processed into V type of 88 vertical angles as the sectional shape of 
the edge of a blade shows to drawing 27 is used after an appropriate time, By forming the 
inclined end side 27, irradiating with ultraviolet rays after an appropriate time, exfoliating the 
adhesive film 4, and separating the optical fiber 22 from the silicon substrate 21 by cutting said 
optical fiber 22 just before a substrate face, The optical fiber with an inclined end side mirror as 
shown in drawing 1 1 (B) was produced. 

[0172]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by measuring the intensity distribution in the long-sight field of the catoptric light 
which entered and reflected the laser beam with a wavelength of 0.85 micrometer in respect of 
[ 27 ] the inclined end from the other end of the produced optical fiber with an inclined end side 
mirror. It was 78% when the reflection efficiency of the inclined end side mirror was measured 
by measuring the total light intensity of the catoptric light with a photodetector. 
[0173](Example 40) After immersing the inclined end side of the optical fiber with an inclined 
end side mirror produced by the same method as Example 1 in fluoric acid buffer solution and 
taking smoothing measures, when the optical-path conversion angle by an inclined end side 
mirror and reflection efficiency were measured, they were 90 degrees and 80%, respectively. 
[0174](Example 41) Gold was vapor-deposited to the inclined end side of the optical fiber with 
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an inclined end side mirror produced by the same method as Example 39. When the optical- 
path conversion angle by an inclined end side mirror and reflection efficiency were measured 
after an appropriate time, they were 90 degrees and 93%, respectively. 
[0175](Example 42) Silver was vapor-deposited to the inclined end side of the optical fiber with 
an inclined end side mirror produced by the same method as Example 39. When the optical- 
path conversion angle by an inclined end side mirror and reflection efficiency were measured 
after an appropriate time, they were 90 degrees and 92%, respectively. 
[0176](Example 43) ARUMIUMU was vapor-deposited to the inclined end side of the optical 
fiber with an inclined end side mirror produced by the same method as Example 39. When the 
optical-path conversion angle by an inclined end side mirror and reflection efficiency were 
measured after an appropriate time, they were 88 degrees and 88%, respectively. 
[0177](Example 44) The optical fiber with an inclined end side mirror was produced by the 
same method as Example 39 except the vertical angle having used V type braid which is 108 
degrees. 

[0178]The conversion angle was 70 degrees when the conversion angle of the optical path 
was measured by measuring the intensity distribution in the long-sight field of the catoptric light 
which entered and carried out inclined end side reflection of the laser beam with a wavelength 
of 0.85 micrometer from the other end of the produced optical fiber with an inclined end side 
mirror. It was 93% when the reflection efficiency of the inclined end side mirror was measured 
by measuring the total light intensity of the catoptric light with a photodetector. 
[0179](Example 45) The end of the gray DIDDO index type multimode optical fiber 2 with a 
core diameter of 50 micrometers was placed on the silicon substrate 1, and as shown in 
drawing 10 using the strong adhesive film 24 of adhesive strength, it fixed. The diamond blade 
84 processed in the shape of [ of 44 vertical angles as the sectional shape of the edge of a 
blade shows to drawing 30 ] single edge is used after an appropriate time, By cutting said 
optical fiber just before a substrate face, the inclined end side was formed, gold was vapor- 
deposited to the inclined end side by slanting vacuum evaporation after an appropriate time, 
and the optical fiber with an inclined end side mirror as shown in drawing 1 1 (C) was produced. 

[0180]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by measuring the intensity distribution in the long-sight field of the catoptric light 
30 which entered and reflected the laser beam with a wavelength of 0.85 micrometer in 
respect of the inclined end from the other end of the produced optical fiber with an inclined end 
side mirror. It was 94% when the reflection efficiency of the inclined end side mirror was 
measured by measuring the total light intensity of the catoptric light with a photodetector. 
[0181](Example 46) A core diameter lOmicrometer step index type single mode optical fiber is 
processed by the same method as Example 1, The conversion angle was 90 degrees when 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww4.ipd... 9/4/2008 



JP,10-300961,A [DETAILED DESCRIPTION] 



Page 33 of 42 



the conversion angle of the optical path was measured by measuring the intensity distribution 
in the long-sight field of the catoptric light which entered and carried out inclined end side 
reflection of the laser beam with a wavelength of 1 .55 micrometers from the other end of the 
optical fiber with an inclined end side mirror phi-motorcycle[ optical ]-produced with the inclined 
end side mirror. It was 92% when the reflection efficiency of the inclined end side mirror was 
measured by measuring the total light intensity of the catoptric light with a photodetector. 
[0182](Example 47) After immersing the inclined end side of the optical fiber with an inclined 
end side mirror produced by the same method as Example 46 in fluoric acid buffer solution and 
taking smoothing measures, when the optical-path conversion angle by an inclined end side 
mirror and reflection efficiency were measured, they were 90 degrees and 94%, respectively. 
[0183](Example 48) The core diameter lOmicrometer step index type single mode optical fiber 
was processed by the same method as Example 45, and the optical fiber with an inclined end 
side mirror was produced. 

[0184]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by measuring the intensity distribution in the long-sight field of the catoptric light 
which entered and carried out inclined end side reflection of the laser beam with a wavelength 
of 1.55 micrometers from the vertical end face of the produced optical fiber with an inclined 
end side mirror. It was 93% when the reflection efficiency of the inclined end side mirror was 
measured by measuring the total light intensity of the catoptric light with a photodetector. 
[0185](Example 49) The 49th example of this invention is described with reference to drawing 
34 and drawing 35 . 

[0186]The end of the optical fiber ribbon 107 of the 4 hearts which cover the gray DIDDO index 
type multimode optical fiber 1 10 with a core diameter of 50 micrometers with the covering 
material 109, It placed on the silicon substrate 106 still in the state with covering, and using the 
adhesive film 108 of an ultraviolet-rays resolvable type, as shown in drawing 34 (A) and (B), it 
fixed. The optical fiber 110 consists of the core 1 1 1 and the clad 1 12 which surrounds this, 
respectively. After an appropriate time using the diamond blade 82 processed into V type of 88 
vertical angles as the sectional shape of the edge of a blade shows to drawing 27 by cutting 
said optical fiber 1 10 just before the surface of the silicon substrate 106, Form the inclined end 
side 113 ( drawing 35 (A)), and after an appropriate time, irradiate with ultraviolet rays and the 
film 108 is exfoliated, After separating the optical fiber ribbon 107 from the silicon substrate 
106, the optical fiber ribbon 107 with an inclined end side mirror as exfoliates and shows 
drawing 35 (B) the covering material 109 of a tip part was produced. 
[0187]Laser beams with a wavelength of 0.85 micrometer are entered from the end face of 
another side in which an inclined end side mirror is not formed about each of the optical fiber of 
the 4 produced hearts with an inclined end side mirror, When the conversion angle of the 
optical path was measured, respectively by measuring the intensity distribution in the long- 
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sight field of catoptric light reflected in respect of [ 1 13 ] the inclined end, the conversion angle 
was less than 1 time in dispersion at an average of 90 degrees. 

[0188]When the reflection efficiency of the mirror was measured by measuring the total light 
intensity of catoptric light with a photodetector, dispersion was less than 2% at an average of 
78%. 

[0189](Example 50) After immersing the inclined end side of the optical fiber ribbon with an 
inclined end side mirror produced by the same method as Example 49 in fluoric acid buffer 
solution and taking smoothing measures, When the optical-path conversion angle and 
reflection efficiency by an inclined end side mirror were measured, they were an average of 90 
degrees (less than one dispersion) and 80% (less than 2% of dispersion), respectively. 
[0190](Example 51) Gold was vapor-deposited to the inclined end side of the optical fiber 
ribbon with an inclined end side mirror produced by the same method as Example 49. When 
the optical-path conversion angle by an inclined end side mirror and reflection efficiency were 
measured after an appropriate time, they were an average of 90 degrees (less than one 
dispersion) and 94% (less than 2% of dispersion), respectively. 

[0191](Example 52) The 52nd example of this invention is described with reference to drawing 
36 and drawing 37 . 

[01 92]Covering of the tip part of the end of the optical fiber ribbon 1 1 7 of the 4 hearts which 
consist of the gray DIDDO index type multimode optical fiber 118 (the core 121 and the clad 
122) with a core diameter of 50 micrometers is exfoliated, It has arranged so that each optical 
fiber 118 may meet in the fixed slot 120 on the glass substrate 1 16 in which the slot 120 for V- 
like immobilization was formed, and using the ultraviolet curing type resin 119, as shown in 
drawing 36 (A) thru/or (B), it fixed. After an appropriate time using the diamond blade 84 
processed in the shape of [ of 44 vertical angles as the sectional shape of the edge of a blade 
shows to drawing 30 ] single edge by cutting said optical fiber 1 18 to the cladding layer 122 by 
the side of the substrate 1 16 of an optical fiber, As shown in drawing 37 , the inclined end side 
123 was formed, gold was vapor-deposited to the inclined end side 123 by slanting vacuum 
evaporation after an appropriate time, and the optical fiber ribbon 117 with an inclined end side 
mirror was obtained. 

[0193]By entering a laser beam with a wavelength of 0.85 micrometer and measuring the 
intensity distribution in the long-sight field of catoptric light reflected in respect of [ 123 ] the 
inclined end from the other end of the produced optical fiber with an inclined end side mirror, 
When the conversion angle of the optical path was measured, respectively, the average was 
less than 1 time in dispersion at 90 degrees. When the reflection efficiency of the inclined end 
side mirror was measured by measuring the total light intensity of the catoptric light with a 
photodetector, dispersion was less than 2% at an average of 94%. When the rate of reflection 
attenuation was measured by measuring the luminous intensity which returns to an optical 
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fiber incident end face, it was -15dB on the average. 

[0194](Example 53) The gray DIDDO index type multimode optical fiber 124 of 12 50- 
micrometer core diameters as shown in drawing 38 into the portion shown in the numerals 127 
in the figure of the optical fiber sheet currently embedded into the resin 125. It cut selectively 
using the diamond blade processed in the shape of [ of 44 vertical angles ] single edge, the 
inclined end side was formed, gold was vapor-deposited to the inclined end side by slanting 
vacuum evaporation after an appropriate time, and the optical-path conversion (inclined end 
side) mirror was produced. 

[0195]By entering a laser beam with a wavelength of 0.85 micrometer from the fiber end by the 
side of the connector 126, and measuring the intensity distribution in the long-sight field of 
catoptric light reflected in the portion 127 which forms an inclined end side mirror, When the 
conversion angle of the optical path was measured about eight fiber in which the inclined end 
side mirror was formed, respectively, dispersion was less than 1 time at an average of 90 
degrees. When the reflection efficiency of inclined end side Myra 1 was measured by 
measuring the total light intensity of the catoptric light with a photodetector, dispersion was 
less than 2% at an average of 94%. 

[0196](Example 54) Using the plastic optical fiber with a core diameter of 1000 micrometers 
which is poly methyl methacrylate, the core cut by the same method as Example 39, and 
produced the plastic optical fiber with an inclined end side mirror. 

[0197]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by entering a laser beam with a wavelength of 0.85 micrometer and measuring 
the intensity distribution in the long-sight field of catoptric light reflected in respect of the 
inclined end from the other end of the produced plastic optical fiber with an inclined end side 
mirror. It was 68% when the reflection efficiency of the inclined end side mirror was measured 
by measuring the total light intensity of the catoptric light with a photodetector. 
[0198](Example 55) After hitting the trowel heated to 180 temperature to the inclined end side 
of the brass tic optical fiber with an inclined end side mirror produced by the same method as 
Example 54 and taking smoothing measures, when the optical-path conversion angle by an 
inclined end side mirror and reflection efficiency were measured, they were 90 degrees and 
71%, respectively. 

[0199](Example 56) After immersing the inclined end side of the plastic optical fiber with an 
inclined end side mirror produced by the same method as Example 55 in methyl isobutyl 
ketone and taking smoothing measures, the optical-path conversion angle by an inclined end 
side mirror, and when it was alike and reflection efficiency was measured, they were 90 
degrees and 70%, respectively. 

[0200](Example 57) After immersing the inclined end side of the plastic optical fiber with an 
inclined end side mirror produced by the same method as Example 55 in chlorobenzene and 
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taking smoothing measures, when the optical-path conversion angle by an inclined end side 
mirror and reflection efficiency were measured, they were 90 degrees and 71%, respectively. 
[0201](Example 58) Gold was vapor-deposited to the inclined end side of the plastic optical 
fiber with an inclined end side mirror produced by the same method as Example 55. When the 
optical-path conversion angle by an inclined end side mirror and reflection efficiency were 
measured after an appropriate time, they were 90 degrees and 96%, respectively. 
[0202](Example 59) Using plastic clad optical fiber with a core diameter of 200 micrometers 
whose core is quartz system glass and whose dads are polymers, it cut by the same method 
as Example 39, and the plastic optical fiber with an inclined end side mirror was produced. 
[0203]The conversion angle was 90 degrees when the conversion angle of the optical path 
was measured by entering a laser beam with a wavelength of 0.85 micrometer and measuring 
the intensity distribution in the long-sight field of catoptric light reflected in respect of the 
inclined end from the other end of the produced plastic optical fiber with an inclined end side 
mirror. It was 69% when the reflection efficiency of the inclined end side mirror was measured 
by measuring the total light intensity of the catoptric light with a photodetector. 
[0204](Example 60) After immersing the inclined end side of the plastic clad optical fiber with 
an inclined end side mirror produced by the same method as Example 59 in fluoric acid buffer 
solution and taking smoothing measures, when the optical-path conversion angle and 
reflection efficiency by an inclined end side mirror were measured, they were 90 degrees and 
71%, respectively. 

[0205](Example 61) Gold was vapor-deposited to the inclined end side of the plastic clad 
optical fiber with an inclined end side mirror produced by the same method as Example 59. 
When the optical-path conversion angle by an inclined end side mirror and reflection efficiency 
were measured after an appropriate time, they were 90 degrees and 95%, respectively. 
[0206](Example 62) As shown in drawing 36 , covering of the tip part of the end of the optical 
fiber ribbon 1 17 of the 4 hearts which consist of the gray DIDDO index type multimode optical 
fiber 118 (the core 121 and the clad 122) with a core diameter of 50 micrometers is exfoliated, 
It has arranged so that each optical fiber 118 may meet in the slot 120 for immobilization on 
the glass substrate 1 16 in which the slot 120 for V-like immobilization was formed, and using 
the ultraviolet curing type resin 1 19, as shown in drawing 36 (A) thru/or (B), it fixed. The 
sectional shape of the edge of a blade uses the diamond blade 84 processed in the shape of 
[ of 44 vertical angles as shown in drawing 30 ] single edge after an appropriate time, By 
cutting said optical fiber 1 18 to the cladding layer 122 by the side of the substrate 1 16 of an 
optical fiber, the inclined end side 123 is formed, and as shown in drawing 37 after an 
appropriate time, gold is vapor-deposited to an inclined end side by slanting vacuum 
evaporation. 

Then, the ultraviolet curing type resin 70 of the refractive index 1.455 was slushed into this V 
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groove, ultraviolet rays were irradiated with and stiffened, and the optical fiber ribbon 117 with 
an inclined end side mirror was produced. 

[0207]When the conversion angle of the optical path was measured, respectively by measuring 
the intensity distribution in the long-sight field of catoptric light which entered the laser beam 
with a wavelength of 0.85 micrometer and was reflected in respect of the inclined end from the 
other end of the produced optical fiber with an inclined end side mirror, the average was less 
than 1 time in dispersion at 90 degrees. When the reflection efficiency of the inclined end side 
mirror was measured by measuring the total light intensity of the catoptric light with a 
• photodetector, it was an average of 95%, and dispersion was less than 2%. When the rate of 
reflection attenuation was measured by measuring the luminous intensity which returns to an 
optical fiber incident end face, it was -55dB on the average. 

[0208](Example 63) As shown in drawing 36 , covering of the tip part of the end of the optical 
fiber ribbon 1 17 of the 4 hearts which consist of the gray DIDDO index type multimode optical 
fiber 118 (the core 121 and the clad 122) with a core diameter of 50 micrometers is exfoliated, 
On the glass substrate 1 16 in which the slot 120 for V-like immobilization was formed, it has 
arranged so that each optical fiber 118 may meet the slot 120 for immobilization, and it fixed 
using the ultraviolet curing type resin 119. After an appropriate time, the sectional shape of the 
edge of a blade formed the V groove as shown in drawing 40 using the diamond blade 87 
processed in the shape of [ of 55.5 vertical angles as shown in drawing 39 ] single edge by 
cutting said optical fiber 1 18 to the cladding layer 122 by the side of the substrate 1 16 of an 
optical fiber. The angles phi which the flat surface 134 where the end face 132 is vertical to the 
optic axis 133 of an optical fiber, and the angle theta to make and the inclined end side 123 
make with the optic axis 133 of an optical fiber were 10 degrees and 42.5 degrees, 
respectively. After an appropriate time, gold was vapor-deposited to the inclined end side 123 
by slanting vacuum evaporation, and the optical fiber ribbon 117 with an inclined end side 
mirror as shown in drawing 41 was produced. 

[0209]When the conversion angle of the optical path was measured, respectively by measuring 
the intensity distribution in the long-sight field of catoptric light which entered the laser beam 
with a wavelength of 0.85 micrometer and was reflected in respect of the inclined end from the 
other end of the produced optical fiber with an inclined end side mirror, the average was less 
than 1 time in dispersion at 90 degrees. When the reflection efficiency of the inclined end side 
mirror was measured by measuring the total light intensity of the catoptric light with a 
photodetector, it was an average of 95%, and dispersion was less than 2%. When the rate of 
reflection attenuation was measured by measuring the luminous intensity which returns to an 
optical fiber incident end face, it was -55dB on the average. 

[0210](Example 64) As shown in drawing 36 , covering of the tip part of the end of the optical 
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fiber ribbon 1 17 of the 4 hearts which consist of the gray DIDDO index type multimode optical 
fiber 118 (the core 121 and the clad 122) with a core diameter of 50 micrometers is exfoliated, 
On the glass substrate 1 16 in which the slot 120 for V-like immobilization was formed, it has 
arranged so that each optical fiber 118 may meet the slot for immobilization, and it fixed using 
the ultraviolet curing type resin 119. After an appropriate time, the sectional shape of the edge 
of a blade formed the V groove as shown in drawing 40 using the diamond blade 88 processed 
in the shape of [ of 53 vertical angles as shown in drawing 42 ] single edge by cutting said 
optical fiber 1 18 to the cladding layer 122 by the side of the substrate 1 16 of an optical fiber. 
The angles phi which the flat surface 134 where the end face 132 is vertical to the optic axis 
133 of an optical fiber, and the angle theta to make and the inclined end side 123 make with 
the optic axis 133 of an optical fiber were 10 degrees and 45 degrees, respectively. After an 
appropriate time, gold was vapor-deposited to the inclined end side 123 by slanting vacuum 
evaporation. Then, as shown in drawing 43 , the ultraviolet curing type resin 70 of the refractive 
index 1.455 was slushed into this V groove, ultraviolet rays were irradiated with and stiffened, 
and the optical fiber ribbon with an inclined end side mirror was produced. 
[0211]When the conversion angle of the optical path was measured, respectively by measuring 
the intensity distribution in the long-sight field of catoptric light which entered the laser beam 
with a wavelength of 0.85 micrometer and was reflected in respect of the inclined end from the 
other end of the produced optical fiber with an inclined end side mirror, the average was less 
than 1 time in dispersion at 90 degrees. When the reflection efficiency of the inclined end side 
mirror 123 was measured by measuring the total light intensity of the catoptric light with a 
photodetector, it was an average of 95%, and dispersion was less than 2%. When the rate of 
reflection attenuation was measured by measuring the luminous intensity which returns to an 
optical fiber incident end face, it was -70dB on the average. 

[0212](Example 65) The optical fiber ribbon of the 4 hearts which consist of a step index type 
single mode optical fiber with a core diameter of 9 micrometers has been arranged so that 
each optical fiber may meet at a V groove on the glass substrate in which the slot for V-like 
immobilization was formed, and it fixed using ultraviolet curing type resin. And the sectional 
shape of the edge of a blade uses the diamond blade 84 processed in the shape of [ of 44 
vertical angles as shown in drawing 30 ] single edge like said Example 52, The optical fiber 
ribbon with an inclined end side mirror was produced by forming an inclined end side and 
vapor-depositing gold to an inclined end side by slanting vacuum evaporation after an 
appropriate time by cutting said optical fiber to the cladding layer by the side of the substrate of 
an optical fiber. 

[0213]When the conversion angle of the optical path was measured, respectively by measuring 
the intensity distribution in the long-sight field of catoptric light which entered the laser beam 
with a wavelength of 1.31 micrometers and was reflected in respect of the inclined end from 
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the other end of the produced optical fiber with an inclined end side mirror, the average was 
less than 1 time in dispersion at 90 degrees. When the reflection efficiency of the inclined end 
side mirror was measured by measuring the total light intensity of the catoptric light with a 
photodetector, it was an average of 94%, and dispersion was less than 2%. When the rate of 
reflection attenuation was measured by measuring the luminous intensity which returns to an 
optical fiber incident end face, it was -15dB on the average. 

[0214](Example 66) The optical fiber ribbon of the 4 hearts which consist of a step index type 
single mode optical fiber with a core diameter of 9 micrometers has been arranged so that 
each optical fiber may meet at a V groove on the glass substrate in which the slot for V-like 
immobilization was formed, and it fixed using ultraviolet curing type resin. And the sectional 
shape of the edge of a blade formed the inclined end side like said Example 52 using the 
diamond blade 84 processed in the shape of [ of 44 vertical angles as shown in drawing 30 ] 
single edge by cutting said optical fiber to the cladding layer by the side of the substrate of an 
optical fiber. After an appropriate time, gold is vapor-deposited to an inclined end side by 
slanting vacuum evaporation. 

Then, the optical fiber ribbon with an inclined end side mirror was produced by slushing 
ultraviolet curing type resin of the refractive index 1.455 into this V groove, and irradiating with 
and stiffening ultraviolet rays. 

[0215]When the conversion angle of the optical path was measured, respectively by measuring 
the intensity distribution in the long-sight field of catoptric light which entered the laser beam 
with a wavelength of 1.31 micrometers and was reflected in respect of the inclined end from 
the other end of the produced optical fiber with an inclined end side mirror, the average was 
less than 1 time in dispersion at 90 degrees. When the reflection efficiency of the inclined end 
side mirror was measured by measuring the total light intensity of the catoptric light with a 
photodetector, it was an average of 95%, and dispersion was less than 2%. When the rate of 
reflection attenuation was measured by measuring the luminous intensity which returns to an 
optical fiber incident end face, it was -55dB on the average. 

[0216](Example 67) The optical fiber ribbon of the 4 hearts which consist of a step index type 
single mode optical fiber with a core diameter of 9 micrometers has been arranged so that 
each optical fiber may meet at a V groove on the glass substrate in which the slot for V-like 
immobilization was formed, and it fixed using ultraviolet curing type resin. And the sectional 
shape of the edge of a blade formed the V groove as shown in drawing 40 like Example 53 
using the diamond blade 87 processed in the shape of [ of 55.5 vertical angles as shown in 
drawing 39 ] single edge by cutting said optical fiber to the cladding layer by the side of the 
substrate of an optical fiber. The angles phi which the flat surface 134 where the end face 132 
is vertical to the optic axis 133 of an optical fiber, and the angle theta to make and the inclined 
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end side 123 make with the optic axis 133 of an optical fiber were 10 degrees and 42.5 
degrees, respectively. After an appropriate time, gold was vapor-deposited to the inclined end 
side 123 by slanting vacuum evaporation, and the optical fiber ribbon with an inclined end side 
mirror as shown in drawing 41 was produced. 

[0217]When the conversion angle of the optical path was measured, respectively by measuring 
the intensity distribution in the long-sight field of catoptric light which entered the laser beam 
with a wavelength of 1.31 micrometers and was reflected in respect of the inclined end from 
the other end of the produced optical fiber with an inclined end side mirror, the average was 
less than 1 time in dispersion at 90 degrees. When the reflection efficiency of the inclined end 
side mirror was measured by measuring the total light intensity of the catoptric light with a 
photodetector, it was an average of 95%, and dispersion was less than 2%. When the rate of 
reflection attenuation was measured by measuring the luminous intensity which returns to an 
optical fiber incident end face, it was -55dB on the average. 

[0218](Example 68) The optical fiber ribbon of the 4 hearts which consist of a step index type 
single mode optical fiber with a core diameter of 9 micrometers has been arranged so that 
each optical fiber may meet in the slot for processes on the glass substrate in which the slot for 
V-like immobilization was formed, and it fixed using ultraviolet curing type resin. And the 
sectional shape of the edge of a blade formed the V groove as shown in drawing 40 like said 
Example 54 using the diamond blade 88 processed in the shape of [ of 53 vertical angles as 
shown in drawing 42 ] single edge by cutting said optical fiber to the cladding layer by the side 
of the substrate of an optical fiber. The angles phi which the flat surface 134 where the end 
face 132 is vertical to the optic axis 133 of an optical fiber, and the angle theta to make and the 
inclined end side 123 make with the optic axis 133 of an optical fiber were 10 degrees and 45 
degrees, respectively. After an appropriate time, gold was vapor-deposited to the inclined end 
side 123 by slanting vacuum evaporation. Then, the ultraviolet curing type resin 70 of the 
refractive index 1.455 was slushed into this V groove, ultraviolet rays were irradiated with and 
stiffened, and the optical fiber ribbon with an inclined end side mirror as shown in drawing 43 
was produced. 

[0219]When the conversion angle of the optical path was measured, respectively by measuring 
the intensity distribution in the long-sight field of catoptric light which entered the laser beam 
with a wavelength of 1.31 micrometers and was reflected in respect of the inclined end from 
the other end of the produced optical fiber with an inclined end side mirror, the average was 
less than 1 time in dispersion at 90 degrees. When the reflection efficiency of the inclined end 
side mirror was measured by measuring the total light intensity of the catoptric light with a 
photodetector, it was an average of 95%, and dispersion was less than 2%. When the rate of 
reflection attenuation was measured by measuring the luminous intensity which returns to an 
optical fiber incident end face, it was -70dB on the average. 
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[0220]ln this invention, as mentioned above, when using a polymer material for the material of 
an optical waveguide, if the polymers expressed with said structural-formula (I) - (VI) are used, 
it is suitable. Each of such materials becomes possible [ producing the outstanding optical-path 
sensing element from the low loss of 0.1 or less dB/cm being shown as a loss value in a short 
wavelength region ]. Those loss property was shown in the following table 1. What is 
necessary is for a core just to consist of PMMA shown by said structural-formula (I), 
deuteration PMMA, or deuteration polyfluoro methacrylate (deuteration PFMA), when the light 
transmission characteristic in a 0.85-micrometer belt is required especially. What is necessary 
is for a core just to consist of silicone of deuteration PMMA shown by said structural-formula 
(I), the deuteration PFMA or structural-formula (V), and (VI), when the light transmission 
characteristic which can set a 1 .3-micrometer belt is required. What is necessary is for a core 
just to consist of silicone of structural-formula (V) and (VI), when the light transmission 
characteristic which can set a 1 .55-micrometer belt is required. What is necessary is for a core 
just to consist of an epoxy resin of structural-formula (II) - (IV), and silicone of structural- 
formula (V) and (VI), in giving priority to heat resistance over a loss. 
[0221] 



[Table 1] 




PMMA 
£ (I) 


B*»fcPFMA 
3(1) 


a(H)~(IV) 
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(dB/cm) 


0.85/AHlW 
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0.08 
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[0222]Although the example which used polymethylmethacrylate, deuteration / fluorination 
polymethacrylate, a polysiloxane, an epoxy resin, and silica glass about waveguide material 
was shown in the above example, Polycarbonate and polyimide which are known as an optical 
waveguide material, polyamide, Polyurethane, polyacrylate, polyolefine, polyether, Polymer 
materials, such as silicone resin, a cyclobenzobutene, and acrylic resin, It cannot be 
overemphasized that the method of this invention is applicable like other dielectric materials, 
such as textile-glass-yarn materials, such as Virex glass, oxide glass, fluoride glass, and cull 
KOGENAITO glass, lithium niobate, and GGG. 
[0223] 

[Effect of the lnvention]As explained above, if the method of producing the optical-path sensing 
element by this invention is used, the highly efficient reflection type optical-path sensing 
element expected as a light corpuscle child effective in high integration of light modules, such 

http://www4.ipdl.inpit.go jp/cgi-bin/fran_web^^ 9/4/2008 



JP,10-300961,A [DETAILED DESCRIPTION] 



Page 42 of 42 



as a light-transmission-and-reception machine, reduction of assembly cost, etc. is with high 
precision and easily producible. 



(Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 5] 
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[Drawing 18] 
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[Drawing 6] 





[Drawing 8] 
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[Drawing 14] 




[Drawing 11] 
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[Drawing 17] 
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[Drawing 20] 
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[Drawing 30] 
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[Drawing 26] 
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[Drawing 28] 




[Drawing 29] 
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[Drawing 31] 
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[Drawing 33] 




[Drawing 35] 
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[Drawing 42] 
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[Drawing 361 
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CriBecM 1/ -CBIW 4 AtfcP, 3 0 *T» 4 C 4 
«r^a 4 ?4lS*3f 1 KBtte&#»*lft**. 

[ is*3p 3 ] ne v m>&&m&ft®$ino>x rtm 

tCific >j(B*r*€: 4ttB*S» $ *VC I * 4 C 4 
4T4«**1 *fett2K»3»(J[)*ll8S5jS*^ # 
[!S*Jg4 ] BBAWttBOa rttHtciEl'Btf** 

wr 4Mr^HMn-c* 4 c 4 *4St&4 1-45**11 3 kb 
tmJBHOMt?. 

HB«n*r««iinni«iitr t BBMBBflKMrt 

S«*«St/r. WE3Wifiafireffl-r4*0*B*at 
*U^ttJI^IWMtffl»«:Hl«*4^ *4<r>tfSfafe 

mmowmfi * s> awt 4#©*b c&b i/c bx» 

®4 BBttHttSi 4 K J: 0 BB#W8BCC V ttaftPB 

wr 44HW*tt $ nrc » 4 c 4 a 4 r 

4 £1*8* 4 "T 4 1 a *,> U 6 4H »m^CCK«W>* * 
a-CHa- 0 H- C-«-C - 0CH a CHCHaO 



(2) ftB¥ 10-3 0 096 ! 

2 

[ B#« 8 ] HBJHtiKB**? rWMCtt 
$94? &tt*JR ! ttl-U 64H'rft»CCBtK>*H* 

mm$ ) RE#»»BG>:3 7£ * 7 9 F# 
#7 ajfcWfW* hfeta S *VC I * 4 C 4 £ ftgt 4 1 4ft* 

[ Ig*3g ! 0 ) BBXVBBO ^ 7 7 ft4*» 

10 C 4 4 T 4»*3£ 1 £ I - 1/ 8 ©t »-r*uMC BttO 
*B!t»X?, 

[13*31 1 1 ) |jrB**jftSM>a 7 £ & O'K «?K 
jW»T*W* MIA 8 *VC ^ 4 C 4 £$£fS* 4 T 4»* 

[Ig*3g! 2) NBa74aJ:V»9 9 K-Sr<Ss£T4]S 
9?Htt*«ft«ftTBtt&3C { i ) -C«sn4a»-T- 

<Wfc*mTO«fc 9B*r^'I^C4«&tt4*4tt* 
*l l cc&Hco^CHWB^ 
20 [ffcl] 

in 



I 



-hCR a *C 

f 

<s£*, n, mttn +m= IcoBWCftO, OSn. in 

Rf |*C. F. fl ..t k *«tl«fliKB«:ni 
30 I/. sli!«±©S4Sr*4 0 ) 

[ 13*31 13) WB a 7 J: CX * * ? K «r*fi£T 4* 

^tm^'t-n-enTBSifis (id - <iv> ^^^4 

jgdtt, ^4C^ <I!) - (IV) 
Wit L X» Z>t\tc± * * f WBr* 0 . BB «?Kt 
ttBr^B^m^BB^TOIk^iMWJ: 0S!/r^ 
^SC-C 4*«tt4f 4B*« 1 1 ^&<SO^K£tt 

— C- 
I 



OH 



(II) 



v 

o 



S 



http://ww4Jpdl.inpit.go jp/tjo>ntenttmsjpdl?NOOO^ 9/4/2008 



Page 1 of 1 



(3) ttH¥ 1 0-3 0 0 9 6 1 

J 4 

[<fc3] 

V (III) 



o 0 



— C-0-CH a --^Js 0 ttitt — CH-CH 2 ifcfctt 



CH 3 

O 



OH 



(It*. X» — CH— **** — c— **** 



WHW, ^nenriamaas <v> & tc\t <vi> t? 
&B*6a««n&*«H- , c*o, mum? kshww 
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(5) 



T 



4M¥ 10-3 0 096 1 
8 



&-CH 2 -0-f-c -M-<j: -ocHiCHCHaO 



cr, cf* on 



"9 j^a 

-C^-C-o-CHa-z (III 

C? 3 CP 3 



Y 



[fb9l 



mi) 



<3W\ Yli — CH 2 -0-C-C A H a -C-0-C«5-|^ 




I 

CH 3 



.C 



it&mx, <v> <vi> r^snAaoiguste Wk i i ] 
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ft)' - 

[fb l 2 ] 

R, . Ri Ifla-SfcfcP&O, C, Y 
<Yt**fS. SAS^KIi'iay:/, ni*5J«T 
©EG*****) r*8ft6TJt*JK, S**ltT 

n* ? * ^ .'US . ftfcjfif b ^ * - .^S * fc It mo y > (t 

[ is*® 2 8 ) ma = 7 *«ww * iww ems 

WHC ( I ) U HB»?9 Kttt 

f&tz&$+mimzffi&7Z, (id - <iv> ithtth 
(id - <iv> ^6siinfc-a«r* 
lift o r » &tifc * * * ^wn 4 wc c 4 £ft a 4? * 

[IS*3g2 9 ] WE3 7 t«WW**»*tm*, BiJ 

lasiss (v> sfct* (vi) -cftsn&KQjfii/Vtt* 
wr*#yi/n**>, <v> sfcit 

(vi) rftSftASQifiUVIka^a^Uvn^ 

5$ (ii> - (iv) ^&tt&HA4k v (!i> - 

tm if * C 4 4 T 2 4 iC ettoftog 
[ Ig*Jg 3 0 ) RCflmWBtSrt L fc&, SSttft 

4£tttt4*'4tt*l[2 4«l<ls2 9©l*rftjWaBK 

7BmS*(CHMtttMa«iBittiB*¥RI(br 
4*ftf&4T£»**S22 *J:tf 2 3flX*f ttrtHC 



(6) ««W 10-3 0 096 1 

10 

[ IgjfOP 3 5 ] BIFiEjfe«aSS8^, ft ? t -T' fC*4 C 
4 £4*8*4^ *ig*J§ 1 7 SlU/3 3©t*r**fcB« 
OftllEtaS-FCC'fpjJ^tt, 
[ Ig*3@ 3 6 ] nSE jfc? 7 <i J wWMftiia* strife 

««cwor^«carrttiiBiiii*t75 c 4 **sa4? 
«iiAr*«c4«ttik&-r«Msiqi3 6(ci2«w> 

20 ?t 5 C 4*««4**»«9I3 5 uilB«W>X^MX^ 

*S«*«JBl/-C. *Bft«ra*BOT*jtoftB* 
*Wi^a>¥iB51^feA«1***©ftlia*^UXtt* 

30 *o'C, 

*i*a4r *ft«at8HR^frti«a>^i/- f. 
[isjR54 0] ij»as*©«aA^. Bisjfe^gss© 

0 i'i»s < 4&e«tr *«*W3 9 

40 «fl|4 0«CE(W)^U-F, 

©y^+*>Fii*irs'*c4<:<»4 , r*ai#n3 9 

1 o o o 1 ] 

50 [0 00 2] 
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11 

b. (4^7 7^' l< < #7 t <f < 4 12 
[ 0 0 0 3 ] ¥ffi^jfe«i6BS^7 r ^ ;^#&&B8K 4 

4. **>fc«>. BiiiB^^^o^^-^^iif 

tt-Cfttl* &fc»tc: . r l, A ft $ ftfcffi#6jMS ( 

ajfioEHSfflccff sj *nfc4 * * u * ? J: #j 
1*4 4 1 * $ »ji©*aa«ao>»«raft^^tc?T 

Q|li«ncciaB«:a»(CU|Kf <B,L,Booth f "R>l 
Vfliers for integrated optical waveguides" . in ft>lvm 
ers for Electronic and Rioionic Applications, C 
P, Wong, Ed,, New Yor*: Academic, 1993, pp. 549-59 
9M8) *. <2> JRIttt-f*>x^ 
f 4#& <H, Tafcaharaet al f Proc, of SP!E, vol ,184 
9 f 70-78(1593) <3> U-U^U-f 

3>?£^, (4 ) »l*Hfi^U- rC4 5ttft»1ii^* 
Att4*& (H±6^>, rjiatt^WcWaj . fl^tx 
fR. 0*95-47(1995-08) #!i> ^«*3ntTC-S. 
[0005] Bl*<ktfB2l*, * *n r -Afc J:»iia 

tmeeiiDtMMictttiTA-Att < i > *»wr*aa 

T*4. H*. 2 0 Hi? <Jl*ioittH&nl/. 20 2 
I«J«otT o 2 0 3 It, 7) 2 0 2 ftWfflDIfc <fc 

r**. C<DB1, B2fc5W#tttt. ft&WnKftO 
r4 smwcves a*:? * juawmk o 1 *, s 

*4#, < i - i ) ^^^wMWJttfmwwsh/c 

nfc*«5fia«:«i/t:iiaiffi-c*te<r». ( i -1i> H- 
KM+K:a*©«»ss^i6tT u x tttV 4 
*n%±r«!)W»«c»bx«sM«B $ 4 
e tares *-n^©rto-«flE)»5ftHcc«ur© 

*MHeB^^-*«.«rr4CilirCd^l-, (1-ii 
i ) 5^-ft»flW4ttB*S»*«:ttBft»r4Ci 



;?) M¥ 1 0-3 0 096 ! 

17 

sMfeU', (1 -iv) ^firffi^»ttiClfBa;^*4fc«> 
tCKtttW*'M>*S < ft4. iC* 

-zKf&rzxm < 2 > -c«, ( 2 - i ) is^tBE-c 

* 0 . KHI^»4 . ( 2 - 1 i > x ? f > yo&flfelfr 
aWBK, ^?-©«»fl**»flW<(W'r4Ct* 

[ 0 0 0 7]$ fc. If 7^ u- ^ ? >« ( 3 ) r 
I*. (3 - ! ) tBEWSffl-C, flXKMBtf****, 
10 < 3 - 1 1 > x ? * > ?<D$f*fc#7W£ \j < , WHScctv 

M&miifeK. *frafcH^sJM!ccnt4. i cowans* 

4. 

[ 0 0 0 8 ] H3fej:0'|34li, ¥ffi§8fe«?&BSK, H 
g^'u-KT?4 5tt«>tthii^^An4CitCcfcD 1 ^ 
^>o^9-tfWr**tt (4) «|M!f iBiBr* 
4. B*, 2 0 4liSfi. 20 5MT»*5*F. 2 0 
6«3T, 2 0 7l*±*>*tfK 1 2 08ti@K^U- 

K. 20 9W4 5atOttnii*4, *nttl«r. CO 

Bti?i'~F2 0 8cc2k,. ¥H»*«aa© 

n7. 5 v v K »6 ft 4 5 g^ftii* 2 0 

9*»«'r**tt'c**. c^>*s<4) I*, a^ft'r 
u- Kt»tr4C4K:j:o 1 ¥»tt(cg|n&5 9-B 
tJBst-castir^ftetiw** (4 - i ) !^t4© 
BtE^StO<. «nftXMSO«:ltK«£B£t v 
4. <4-n) ftS^WfflliO^tO^. (4-n1 > Ma 

0*C C >4«XW. SAl *ty)tlihftMVih&<QX\ 
^XJUXtC J: 0 W»effl«:^i»ftr 4 C <t^B!S^* 
30 4. it^MMA, 

[ 0 0 0 9]-*, *7t^ <tm& 4 S KflWWB ^ 

«e>H*T4*j£ C5) ^#^.$nrc»4 (K,PJackson 
etaK r Proc, of 5PIE f vol, 994 f 40-47(1988) #R> . 
C<D$mt, ¥BftA«MBMV6*l«fc»J£<m'6 
nC^46W. {5 - i ) «aSB5 5r-«r^S!r4 
tiBJ8*^ffll/(C<C-, (5-i1> 5^-ffl(D»&ftffl 
aS©»y>«0^, (5 -iii > -ftcc»tt»»H* 
WST6C 44*151/ <. HFMtCltfmtlir 4 
40 mtVW,** i 5 -iv> MWC K 
t t r t 

*S±^pJte-CA4, 4i»9HBWft4. 
[ 0 0 1 0 ] *fc v MKft«r»^Ufc*aHtll«^a 

-*«a««i»6n4Baft o . 8 

5fKflrirc*«. cofcAWOeHWiorid:. com 

««X«flBfeA4C4^aB4ft«. fflglfiO 
«P«KiK>^%'5i fii|fi^> &^tftl^(C ^ *C&0\ 0- 8 5 

so u *mv\t ub/c mm^twk»m^ m *©fc». 
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[0 01 1] 

[ ts WsjBft U J: f> t * 4 BB ] fcLhRW 1/ fc J: 5 cc , 
i*. < i - n) jBaoffi+swwjwa^ 

{ I - in) $ ?~ftfEB?4<U^1fc*iil 
[0 0 ! 2] *fc, Sl6tt-r*>xyf >y««»:0^-/ 

>a5 9-*B*r 4*& <2> tr-i*. (2-i>xg 

^tftt-C* 0 MM#**4 . ( 2 - ii ) fttfftftftJftU 

[00 13]*%, U-tJ^U-f <3> ? 
li. (3 - i > tta^SBi-C, fBWc^H^**, 
(3-ii> *9?>yoftttft»3WSL<, msec* 

[ o oi4] $ *>tc, hr^u- rc™«#*assic 

ffSSr4#& < 4 ) t?ii. ( 4 - i ) W4©H«ft*W 

i) Alfc®MB#ftU>. (4 -iii ) flMfflKttK 
(/Ct>64W. 3aC'tottii*?8'Cifc4<&1?, xacunicc 

B#*-?fe. 

[ 0 0 1 5 ] * fc, BSE©*? t 4'<9*BttB*6& 
4£B8&&3^ 1 tf , *flMl«Bffl ^ 5 -*SI*HI*k: J: 
9 f C '4 C fl>M«>W«*tt < 5 > cc« . ( 5 

- i > iv-zrmt 4<*Bflhfc^uc<t*. (5- 

n) 5^-B©»^«Mfi©*laW-'«l/l*, (5-ii 

tt»B«*r4fc», ±£tt*fil*. ( 5 - iv) JMHcc 
J: D Y *fctt#- K+K*? t ^<#ffiJ&&*nfc 
7 r h^7 T -P<#- F4>£B0>&4)0BfftC 

BsMb-jfc. 

[0 0 16] C©J:*ttBKlC«*ca*ft 
fcfcO-CJbO. *I»«MW 4¥ffi£*£?68S«>jfe7 

<?4»0*?-) tBVKtM^fMt^ftttttt 

fffflSS»*»* C4CVC* 4;#»^ 4 C 

fc*. SB4T4. 



(8) tfWFl 0-30096 1 

[0017] *fc, *#tBtt, 
t>S«tt<0»SPC»l,'&ft4O. 8 5 pm*. 1 . 3 ii 
m*. to J: CXI. 5 5iim^r'(OeffiS*a>fi(r>«tt^ 

[ o o 1 8 ] ^ miamotit?- &(tmz>fc 

awCiMKrUllIXIltWt-r* c 4 *> . ^MBaWET 
£4. 

[ 0 0 1 9 ] 

[BB*B&-r4fcaM>¥B] mva*£& < r«fc& 
io *c. i oienatfts-ra, Brffi©n»ft 

u gfriE«»*iBccfew*s«**«ffiot:, HB«wft 
gat? 4«®#»*Kift <-< r tt*«fSBw>ws»f tc 
s«t*4a>, **i4m&w/mwwft**k*tt 4 

B®^Ktt&BKftG?a*ttttM*w?4 was* 

fl#B&flBWBCcahM U 3 ft . RE AtBlJH t 
RBfttlMH&K J: 9 Ria7S£i£§6K Vl*©##iB$S 

[ 0 0 2 0 ] *!W©»#W2 WftB*Bffi^tt. BE 

mm i ©x^fci-r. RBAttttB*RSti«ttB 

^&^&ffifc»l/T»MT4ftfltti, IS- 3 OS 
[0 02 1 ] *^©«*W3fl>jfcB«ft3R*i*. BE 

tt'CC>4C<t£1S8*<tT4. 

[0022] *nm<M*3KyR4 mutlftitftt. be 

30 5lJ*)!l3^S : t i e<:feC J r. RSBjfc«iftB80a7ttJ4ccjfi 
I 0 0 2 3 ] * fc, ^Wca^SCDjlcSS-aft*^ 

ox. wg2*«^&ear**^*w*K»0'cifcfe 

ffl^d^ AWf ^SSa OX a 

cci*. BIB^SS^jfe*4<c^^=6^AfflSiffi^|«E 
40 «Ml|B(CjtM(/rSj|IStl. WEAttWffltHiajia 

tCR»^«5fttt©a7t*MKiSC-fflJrf**W , r4«H* s 

[ o o 2 4 1 xmosffimvfflsmkttt. be 

I -JB WT 4 WWHHB-C* 4 C 4 *^8fc<L 1 4 0 

[ o o 2 s ] *%mo>mm i omm^^t . be 

50 [0026] *BHlM|bKn8 <D^8£6S*tf. BE 
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fijS*JBl fet'LeQl'TftMHRftEfcl'-C, iiu§B#« 
[ 0 0 2 7] *^CD!**J[i9<Ojfe8S^Sg^. MB 

lTCC»4C4«:#*4TS. 
[ 0 0 2 8] *«Sn4»Mta 1 0 MRUffifB, 0 

[ 0 0 2 9] *3fflfl>»*« 1 1 WfcBS&fcs^ tit, 15 

«*MH>a rat 6t>'cc » * ? rottHMsm** Nbiss 
nri»*c4«iwi4 , r4, 

1C&7-(C MB37ft»J:CX»9? K 

ts^**»^iW3»*h< , nTB8»a < i > t* 
tt^HG ^ r o is **** <* c > c 4 * & 

8*4T*o 

[003 1 ] * 



10 



20 



rcr 3 cr 3 

Z -CH 2 - 0 - j- C-H-C-OLH 4 CIiCH2 & 
CF 3 CF^ OH 



(I) 



4M¥1 0-30096 1 
16 

' [it 13] 

' i 

[0 03 2 ] <5£*, n, mtin +m= 
0. OSn. mSltSJETSiE****. *fc. Rl* 

^W4^K-n-enT!Bwes <n> - <iv> 

|!*T&*»*t«*Maa7©*»iM5M»J: 
^hSt*C4*«tt4*«. 
[0 03 3] 

[<b i 4 ] 



TTt 



r 



CF 3 



(ID 



[ 0 0 3 4] 



[<t 1 5 ] 
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(10) nmW-\ 0-30096 1 

17 18 

o^y* <"«> 



-OCT «• -y* 



o 

[0 03 5 ] * * lit I 6] 

^.chch^^-xhQ^ ^t^^-O^^^®^^ 0 ^"^ (EV) 



<K4\ x« — CH- 

I 



CH 3 



CH 3 

I 

CH 3 



— CH 2 — ) 



[ o 0 3 6] *sw©tt*fl 1 4 ©*ia*ftxm sr 

iEIg#Jg! lCS^dfec^C, 1^2:3 7 J: O'*?? K 

fci* (vi> ^341^310 iio^ttSBr&^'Jt'a* 
fc^iSBttit*? <V) Sfci* (vi) r-jt^tt* 40 

[ 0 0 3 7] 
[it 17] 




R 2 

[0 039] (5£*, Ri . Rj BH-afciawo, 
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C s Yi <Ytf*3t C*JR6i/<tt"0*':'*JH') 

G>£* KfcUC . WE a 7 tMSr«K»f ttMAqRE 
( ! ) 'CKSnftS&FTAO. gTS*? ? K* 
^T6*^Htt*Wl8liBS* (ID <iv) s9»6ft 
^n^49. *6t»M: (ID - <iv) *6«l«ifc-|M: 10 

1 1/ r f§*> ftfc x # * ftwc* * c & & * 

6. 

[ o o 4 o ] *&WDttnM& i ewtBsssas^i*. nr 

ElMOU lOJfi?-tt*K»'C v WE37*#j|!tf**» 

*mm#, gyiaJsss <v> atttit <vi> r*sti6a 
(V) *fci*<vi> -casti&ttoiiuaiioft*^* 

'J^o+f>. *J:0Cft60iE^*&tt6H0»6B 
l*hfc*»-f-C*0 % Hula* 5? KtllJWtdWtf 

tt^HUtaa: cn> - uv> **a6Vdti. *6i- 20 

»<II) - (!V>)!*>^igi3:tlfc-S«:««l(U/C{f^n 
fcx#* 14BB"C* 6 C 4 it^o 
[004 1 ] Sfc, *RW©»3»in TQjUHEftJR? 

BiB«:*fflr&)E?»?«3H«:^U, WI2«»Hffl«^W& 
HHtfOTOt. »E3ltW»H*e»T&*©ftB*St 
IS U ca*«SBa^¥®5l K ffiSi^ 4 * 6l 
zf5Sl!8Q¥a«l * 6 AWT 6 jfcfl>#K * <yC »#« 

fteNt^6m*?rr6Xfl^flmMW^'c 

^ u - k cneJBwttwc *f i/ r atie a r r wpmni 
*tr $ c 4 0 , iffittvjftBcc^a < 4 *> Wis 
MiiavrinMtMigi^a 6 v vmmk t*jurr 6 c 4 * 

fc&4ir 60 

[ 0 042] tmioiiwn 1 tvttw&ttwm 
©a4^6o 

[ 0 0 4 3] *<SfiCE)M#q| ! 9 oftBO&tfH'cHfH 

EWitecwiafl*, mitmm&om^^tiMc^ 
c4*ft&4-r* 0 

[ o 0 4 4] *{SWMMtQI2 O0ftH£SK?®fEK 
tfstf, BEtt*Bl 9©*tttc*5(,»X, WE3J*C!>« 
ME««g«0HO«flu:u:ttaBKj^6m 
IIB^fl0NMAJ:«)fcO # -2' 'h8<KST6C 
4£«fifc4?6. 

[0045] *%mmmim i ©ftuBttHR^cww 
mmttm \ i ti^u 2 0 corw^tc so 



fflm 0-30096 1 
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feC>*C, WEiaBHnitCfflc»67l*- ft OX. 

80 i ii mi - 5 n 9 A > Ktt 4 6 * ^ + * 

> K^U- K*flft*6e4«Wt4*6. 

[ o 046] *%mmwm2 z^umm^Arn 

fffi«V^*:>7&bCW:??7 Ft #9 A 
fctWrHMW 6 C 4 *♦» » 4 T 6, 

[ o 047] *sm<Dtmm 3<ommm+<o<m 

PE*^?«§S^7*^7^St*f4^6S. , a 
U. Kt*»*t*M*6«MW-6C4*#lil4* 
6. 

t o 048] *%mv>smm AiMwj&a&wm 
m&BMmi 7 2 i0<r»rn*o#ttcc 

IIE««inEK>ri7tr&cX(c^?'9 KtttfiHF 
*5M*aJ*6«Wtf 6C 4ft*Hk4*6. 

[ o 049] *%mmwm $o>mt$&$fr<D<'m 
( i ) ■c«*ti6*»*4L 1 wa>*^ K&s*-r6 

[ 0 0 5 0 ] *«H4ttMtlR2 eoJiKBSft^CDffll 

o'^^'^ K*»«r6*» : t L t*tt«:*h< f nina»ifia 

(ID - (IV) *»b«r6HSftl. ^4(,*ii (ID - (I 
V) *6H«^fcHi€jlHlfkU'CI»6nfcx**t/|l| 
gjE?^-^ K«r«a*6)l5» : i : **tt*iH2a7 
WS^tWcfc 0B*r«*f|»S ^ fc©4f 6 C 4 ^4#fit 
4T4o 

[ 0 0 5 1 ] *»BOSt#W2 7 ^WiSgs^^ffiS 

0^-7 ^ K t*«r 6*»**H4* • *MtVKUmk 
S5 < V) 5fcv* (VI) Ttt*ft6«DSMMl*irr6 
#iJt/D*t^>. *6l'tt|WSA<V) ^fei* (V!> 
■C*8n6«0BO»ll©ia** l Jf D**>. fej: 

n & 6 fe*«tifc 4 u , 

WcT: 0® I* fcflE) 4f 6 C 4 ^^fift 4T6 0 

[ 0 0 5 2 ] *M!0M#gi2 e^BSMUR^flWm 

mtz&ttMtewuM&z ( ! ) -c«8n6a»* 

(ID - (iv> d>6tt6HS4i, *>6c>ii (n) ^ (I 

v) ^^si^n/ic-a^jfetiftb-cft^n^x^+H^ 

J»4l/fcC4*1»4*6. 
[ 0 0 5 3 ] *^0!iS*Ji2 9<»1ifo%&1k+(Q{m 
pE!3*3i2 4©^fttc:fec^C, IIB3 7*# 

j«T6*»*w«ft, miamx (V) *jr c tt <vt> r 
m$n&®^&Lm&zmTZ**)i'o*?>. ^6t^ 
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ItPiwSS (V) *fcti <\i) t?»3n&»0ill/©tt 
JaJ:t>*Cft*>©iKriM*&fe 
&H*&BMttfc«HH-&U B£»9? FittO?* 

tttttHlzftBX < ii) - (!v> frp>tt?>$& 
M. *&i>i*<!i) - (iv>*&mftfc-tte£wfc 

0rf»&ftfcS^±**t±*ft««4. 

[ 0 0 5 4 ] *£«©»*«S3 0 ^uaaaftwrn 
BJjiaiB*® 2 4 a t » o 2 9 ©v >r*u*©*tfoc 

*H»r, BSNMBBttEMOfclft. iBfitcjSl/fccr 

[ 0 0 5 5 ] *£W©a#*fl3 1 ©«H&&X?©fW 
M&BOT2 4&f»»O3 0©#tttCfcir»r, 1? 
ffi«Mttffl*r»fiSOfcf&. gft«aaB£Wfe^4>cciS 

[ 0 0 5 6 ] #»«©»*« 3 2(0*BSi5:&S : f ©f¥M 
fjIS!8*3g2 24(J^:0'2 3©i>rti*>©#SfC 
to^'C, B£NMftB*»aofcfl. tt«»»i6*7 7 

[ 0 0 5 7 ] #&^©fc#H|3 3 ©£B£lftS?©ffll 
ISftttt, Iu!ai8*3g 1 7 JQC <r » O 3 2 ©I >ra*©#fttc 
ta»t, BENitflBSaffc ttfflHWHKiftBta- 

[ 0 0 5 8 ] *«H©8##JB3 4 ©AlG£ttX?©fEll 
j§uiaiS*3g ! 7 a ^ 1/ 3 3 ©C »r*i*©*ftcc 

1 0 0 5 9 ] *%H©ffjl*g|3 5 ©EBStftJfrFCfPK 

tftttt, miaig*3p 1 7 jh»o 3 3 ©<,»ma>©;fr&K 30 

[ 0 0 6 0 ] *«n©tt#fl3 6 ©*B8£8*f©ft*l 

[ 0 0 6 1] *»H©«#fl3 7 ©ftlttttX?©^!! 
ffEMsffl3 6©*Sic*Nr»r, BESS?* 40 

[ 0 0 6 2] 3 8 ©£lO&X?©ffH 

tf&tf, B&B#B3 5©*tttC*ft»r, BE*?T-f 

> <©waij*iii»€:d tr5fe«»«: , asm mmmm * & it 

(CffMA*W*6ftfc7l/- K4S*ft^T -f/<«:«or 

a*«carrttMPBni*tT5c4ft<*H4r*. 

[0 06 3] *fc, *MR©KMqi3 9^%^ 
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fctf*KBt*fUfflor, MK*i»aB8*Ga!rf&*©* 
KS^orS7t«?SS&©¥S?f^ttlli-r&^. 
l*K£WftH©¥B9t*6 WW *«©*«*** or 
tt£*%»*-tt «: aftBEfcftSH^ffB 

ic*H»r, BBSffSHSB* v> jrv-tHi»fcW«l 
iJOXK J: 0 wrftfc^iBBaWIS^ffltlB©^^-- 

f-c* -? r , ?jft©*tt < £ t> tHftmc© AftNB $ 

[ 0 0 6 4] 4 0©*Baa*?f«4Jl 

©?'b-FI*. M2tt^3 9© , 7b-FfCtH»r, 15 
KJJ*©«»ft# % BB«VtftH©£NcSitoBtctf 
^«nSfl(M«B©9ra©NMA J: 0 < §*5ES4a 

r^icitttfii-r*, 

[ 0 0 6 S ] *«B©S#*«4 1 ©ftBfittt** («Jffl 
©^*b-nt. BS?9ft©NS»Atf. B5ia*«aB8©* 

o* -2 # *s<ss**nr(r-4ct*ftftir-5o 

[ 0 0 6 6] *»B©fi#*«4 2 ©*Bfitft* : F( < ajffi 
©?'b- Kit ifi£<t 0rT*Jtta* 1 jj jim© 

[ 0 0 6 7] 

[RB©Xfc©]|tt] ♦WMrBBK*?*. 8 6cc» 
0<WW4. 

[ o 0 6 8] *r, jUKSftS?* or, ttflMfiic 4 
5 ft 7 </ » 0 S ? - * WT 4TfflaW»«IS»aB* £ 

ft-siBBtsw^cc^c-r. *©fHW*«©«*. mm 

1 0 0 6 9] 05li, 1 ±ccff«(3n&«iSnS» 

^7t^st©±asa*^f. h5+©a-a # ^4*, c 

jZUC ffiB^tfffl©-^ - * - 2 TfflBL^iSlBff * 
■S«Cff*)ii*tiri*6. 

[ 0 0 7 0 1 B 6 «*, B 5 Ofe¥aBa*«aB8©a 
r3±©B-B' «CC©->rtt-?fcl6fffiiB«:*T t B 

5 l 7-2^SEP^LTA-A / BKlJfl-»r, B7(C9fJ: 
^ec. JMfoMaJ:*g OES5<c*Di8hfe*»W©^1r 
t> K^U- K4 0«rfflV»rto*Jl«II«:fT^i. 
5fcVBHcc«iHlfl (^OD>7-) 6, 6*IW« 
vat 1 2a/)W$n^ 

[ 0 0 7 1 ] WPBlIXtt. L S ! ^ * ^fl>tt*J U b^tc 

Bv » %nr i ** y-f v > y v - «©WMtoi»* /at, - 4 
&Av>b y^^>yv-«. *fttta?-v*Aflor 
i**©r, c©J:^ft# f -/f>yy-tBi**«sr. 
*rsj. fc$im£t>icy7z to>* 3t—^-©fiStS 
art7fifliiiir4cd*>Bjgsr*6, ccr-^c^^^ 

t/>^y-4 0rtt, LS I ? 7©ifl4 fBOQKBl* 

6nri*&«B©y^^>yy- , cft< 1 ^u- k«t* 
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[ 0 0 7 2] KMfl£^fcti8lttX**#IE& l/ftl* 

*Jfefl©*S«rflj5c5)-^r*4. £fc. CC 
T\ MMUDXCDS 3 It, 3734TSf2??F5 <£#§f 
®£0<>?I<fftt;m<. Ttf*?* F5*rifc»T*> 

fcHtt £iwx , c 4 4 1 * 5 £tt , ft91tox<&f«Jj£<E-- ? 
■C* 4. * & . tt»Mfil** 1 4T -f +* > u - Mi, 10 

^Wfittu:03!Jir4*fcaS«:Wl/t:^»4*»fe, C<D*ft 
BOlt^l ^ b - K 5 C 4 CC J: D . MUI 4 I ^ 
ttiXXgli, MMMB0M9KU4. F«M* 

*>4. St-rT. #»t£lTOSc[>*l-JlIX*B4»4Ci 
MH*4. 

[0073]-?-f*P*9 -*WltX8 l"lfc¥B9«Wft 

^^D§^-(l*«>*«aia7^.'UA^r*4 i 4 5* 20 
*on$?-tt, B8tewt9«:. ¥ffla*«a»B 
*eteir 4*7 *t^*c9 o*iiattJw-4iBft*?rr 

4, *fc, C«E>4 5lT*Oa 5 *c. T#*> 

dHractte ^ * htm sirs- 4* 

[ 0 0 7 4]* fc, Sffi 1 *W5 *tt 4'jfc&2ET4# 

jrc-c* r C'4«^it, sfcri* ^¥ss*«?^s^« 

^ ^ AKfcT 4«sa« < , B 9 K5W 5 cc, 
SB 1 iW^ftS S "Cfe. ftttfiiRtt 1 0 WfSUASi* 
1 l*^n*Wiiii»«iB9-C9 0*ftli8ttt*lf^»f6 30 

*«r4^DM**?fia<tut:ft j >c<L^r»4. * 

id. C0B9fc*?J:4affiOTB9&C4^4naG 
ccW»^4JJ«atttffl9 a 4Stt4)Vft 1 2 

I) 6*Bffffl*«iSH0i8+K:»fiiW4K:tt, Jft^u 
- F ± l/C , * 0K9«tt«Ut9O»a»fM9l d ft -5 * 4 

£4. 

1 0 0 7 5 ] C C * Ttt. *#H3©«BSt»»i L **H 
[0 07 6] fti)tC4 5*ttfitiS9£ 2-*Wr4#7 

i o 0 7 7 ] b i o < A > i«yg$#gfi±K@s$n 

fcft^T-rM©±BB-C*4. B*. SltiltK. 2 2 
lt*7T-fM. £3liita«0«Ofc*7T-<^2 2«> 
2 4tf*7T^<G^«2 3*fllfrr4fcfc 

oaa^^jUA-c**. a -a- itM«affl$^-*^ 

JlW^atiM:**. 50 
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[0 07 8] Bl 0 (B) ttBl 0 (A) (OA- A' OC 
fctf4BSBB-C*4. 2 5«#7W<fl>3r. 2 6 It 
KT'*4. 

[ 0 0 7 9 ] B 1 0 { A ) £1*0 ( B ) 
£?7-f'<2 2tt, *fl>*««2 3*gfi2 1±K, 
i jU/*2 4«Cj:0B7E8nrc*4 i CCC. Sg2 

i 4 urit, * if 2 fdttm^smmcDWW 

<0«Wt«>&4>W>C 4. Bl*M«^*&pI}fitt$>* 
4? f ^A3HflH*4C4#'C*4, 

[ 0 0 8 0 ] *<Mt, A - A r tC?So*C, 0 1 1 ICm? 
£ 5 3J*#*G>ftffl#fcJ: 9 0 «G>V*»fciBX 
*ftfc*«fl© F*u- KtJBi-rWUHilll 

*rtf54, 011 (A) K9TJ:4£. *7t^'<2 2 
0«BtC4 5*ftt*ttH2 2-2 7:MftSStt4. 

[ 0 0 8 1 ] ttBWBXIt. S«j£a>J: 5 fc, L S I * v 7 

v>m& u wc«i • ^>n-c c >4 y ^ ^ > ^ v - ^©ttfid 

*DX«l4«^4 4Ml-. *&, KttBCtt«CC4RI«rx 
JZ* 4 ^ >^tt , NMM>¥B9 4QWaBK 4a» 4 

[ 0 0 8 2] BSKrtrtW):^- Kt«orfi5C 4 

mzmmmmiLvz 4 4 c ^jattWHnxdm 

«>«<r»4C4^-C*4. #7 7-fM«*ET4* 

[0083] 86Cd*A:. SM;0H^-fn> F7 
i-- Fit, u>XV0»l»MUM>9W»:ii^6ft4#* 

h. C©J:^ttB©^»^u--Ft«^C4«cfc0, 
WS]flBX4l-5»lXlS«. «»Hlii©«l0«U4, * 
^^b- F©afl«a«ffiW**H«(«T-7rc»4C 4 
4BWXWIWA*. S£o'C, #&K¥#*<WScto 
ftifi«:fi4C4^HJ*4. 

[0084] WMfiffl ^ ? -«r*«l/fcli, ^ 
A2 4«rlMlO. *7t Y^2 2 4*B2 
It. Bl 1 (B) tc^^^v^^®^ 
T-Z^tfai-C**. 4 5&«ai£ffi5 5-2 7ii 1 0 

1 1 <B> tC^TJ:^^. *7T^<2 2 4ea«* 

2 8 =&T*td9 0**H«!ftr4a66«Wr4. * fc. 
C©4 5 dtffHffiD 5 9 - 2 7 It, T*»»6aw 
*gffiL/ r * 2 9 « 9 0 *£SXft O Tjfc^ t / < 
WS^$1*4«6S€rWf 4. £fc, §S2 lifitfyAV 
BBtttNBtr 4'7t^^jar 4WS trx * r c * 4*s ^tt, 
^>ro^^ <jUA2 4«u«f 4^ta<. mi 
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4. 

[ o o 8 5 ] a*. 7 jtnam&vtcmmrttt 

TisWIttftts naofcJr^tt:, #^w«>7f«Ett, a 
v * tww*htihWtoQit *> &{g&ttf4r*> *>x 

JBf > 4C4**Cft4*>&. Kffl»»f*i»fc**fl>ft5T-{ 

4C4fc-C»4. kKO. ntttfaHttccfc4tt£. 
MMffiffi£< ©WW, NMHI * 9 -*/rl/C*7 t 
^ ;<KAfli«T 4**34 c 4 k ft 4 * & , c © * ^ ft 

4. 

[ o 0 8 6] ±saa>##? < ^i»iatexg*^ft< ?t 
4 ft: £ 0 , mue 7 n a fiMMrr *ct#W*OT 

fis*u-c&4 0 

[0 08 7] sfcit, na^^^AofttiQcc. ami 

©H5&Mt-?-C*J:<,'. C©*S£, tt9]»Z»©#7 t 
^<4«S4©»*I«tt. ttMt«l2MM««^T 
C4KJ:0?To'Ct>JU'U. *>4M*. 

tr«in« *** Ht-r * wm-c-c a *c c »6*at* . *r 
si 1 (a) ©jok. g«2 1 fttH rt 

«M:WT**7 t -f ;<4 UTftS C 4 

*-C*4. 

[008 8] fcl±, *^(C*S5S}RS^*^ 7 4 

a *mtw*mi<omitoc~*i. *x mmiazm i fe. 

[ 0 0 8 9] ^&m&<0M&&&7£*£tel> 
r. ^©flStfSffl*?- (7^^D57-) ©Kittrc 

B©B©^ST-&ifiteEsn4. «*flW*. ie»r 40 

feO . «MHUE«:±V«C 4*T»&at*F©RM#£(> 
4, tyfc#-?T. iflWft^b-K&a£r4C4#JiS 

[ 0 0 9 01012 tCttSHBXtCffll^cy U- K+CCa 

wsftri*4^v*>Kf£©¥**&g4, 



MTl 0-30096 ! 
26 

ft<. Afffts^-BtJOIfiCiflOraittlBPUB 

fteiaHi£©H»**s\ 

[ 0 0 9 1 ] *-f Ktt©¥*Mfta# 1 5 n m (ft 

& i o - 2 o m ffiosgr > fci±©«£. s 7 -B©»n 

{***<, SMfl*»5 0Kcc<>tt«c«cC'. VIMO* 
*8 < ttftKoft. 5ttta*l**< ft 0, WAS 5 u 
in <«HI4-6jim©£S> ©*U- K«r«C*fc»^ 

8 0 «©K«tt*#s&n4. 5 fcicttsya* 

< 0 . TOttS** 1 5 fi m <tt»0 -3 n m©K£) 

E«?n»< 444, 5 5~m\t&tmic+ftic¥ft 

440, 9 5H6Lb©*S««WWW6h*. J:0tt*> 

jfe^fl^l44i/ri*sa«iiiiss^^*fc«>. 

TCC' u - K t ffll* r*DX *?t ^ C 4 A4K« l/C ». 
[0 09 21 -*, ftSWH^U-Klt ffl^u 

2^:0<T*>4«fc^tc < ^iiS! wni (tta0^2um 
Og^> 6Lb©ru- K«ffli«A:«d. 1 mm/ s 

+»<Cft«flW*44***C4^'C#6. 

[0093] ±a<OS«5&$, 10l3a«©35l**»P*l/ 

4 4 . 1 5 w m ©a u - K 

•C. HIT 4C4^Sl*U>. 

[0094] BiiB^'f^D^-wftc^'c. mn 
[ 0 0 9 5 ] waa**r4*a»^tt«c«*, « 1 

Si*. *!iccj:0*iH*ftft8*4*tt'C»&. Chtt, 
= 7 HOJfedi 1 MtTftf fcT48*©S4* 
T«Lrfc«*llDlfflK:*<>p^W4C4ccj:0. fif^ 

#T 4 J: *> X'h 4 4 & ^H^c I ttt 6 ft ^COC . §fi© 

wi«8nri»4c4iwa*w-. 

[ 0 0 9 6] & Z<Dism*. jfiSftSsStcj: 0«iB«rlE 
<»IWS-tt4*ttt fc *4. cm*, ft«?6SM)=i7**0 
*»-ft*^»IW4iiSJa««0+«: 1 SDI35«^!S 
f 4C4CCJ:D. Sr^ctf^C4^ffl*4 0 

[0097] WfflSttTtt^^^ Aa>»^* % 

«fc0K7 ?Bf«ttsa*<cjio:fflftaa5i/*ffltft< s 
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/g3*4C4K«fc*J, ^E£¥j#fbT4C4#*C*4 0 

[0098] mzvamt. mamtuMt mnrnx 

Q>WM>?<( 1 r*> YW- YieWfc&mWtkW® 

x. \±±im£W : r'>tc<1X\ mTjfoV^&tiLZ+WC 
]5ftZCtifi*]&Vhh. Wcifi^X. C0>-timc£tl 

[ 0 0 9 9] ±.Um>Vt\ fr<DlX\Xitl£J: *J , S^tTffi 

n^^mfi^r^^ffi^® **&s?4 c 4#r-* 4, c 
*j(&*e*>4©i*. tu*v~t?h*mm*w>®? 

1*2©^ cc. |iaM*¥m?43££Sfr^*:S 20 

t?*44t*«ttU:<msi»&ft4. 

- K 0 'CffiSWSEK » 4 Z&Si&fMWc <* 

n^(r»*I^*^ 0 Cfl\fc$&*5$. *-fiB<D(S**-K 

cn*>©iSS«§B*a-^f >^*C^CCJ:D. 10 
0 WCiSt *S«2S*«r?f * C 4#r# 4„ 
[0 10 1] mim&l&&<0*Ji&&. tUtotvA** 

* v -v>®&% m&o>% s^tisft < &t>i* 4 tc&ic 

tt. ^u-K©3WtoAS4S»u:ft|I8nfeM*Ma 

ipi«:j:0fP8!snn:v*©ftflttt. .Inncsowu 40 
-KO?35fea>ft*J:Oar : F*S<fta. cm*, rru- 

[ 0 l 0 2 ] ■ 1 3 tc v JBlCC«l*fc^u- F©Mft 
4. WRCClBIXSnfcV^ClIftOHjM.st-, 3jE& 

7 - * ± ! *©H*TfflS14 <* < fflHf 4 C t *T * 50 
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4. cw^icbx. »&\&iyjft*m&v>fmtio-9 

Oa*?-£S$.«?4C4#t?*4. CCT=5 Tjg 
iEftttlkCO^U-KJ 4tt. gfifeL/fcfJW&SpmSIl 
TC 1 jj mlSLbCE)1cft!li«>ru^ F©C 4 J: 0 
tUt®ttl<7l'- F*flH»fc«£tt. FRA4V 

f 4C4«HBK<f& 0 l/to»-jr. 5 

u- Ktmi'-cJini* 4c4#ssu\, 

-F« — >©W»*, WitoJ^ic. «©«.«5r-r-y* 
>Ftt*Wfttt^l^5wm , C*4C4T*4. $ 
We. *JW!©3 , u- F0|ft4)4HK*. W&ONMAfl) 
»Xie£4<DHff^&, HMH«*r**u- F«MB 
HMMA# <2r§OA£> - IS, 4 5£* 

5 - 1 fl* (./"cc >«&t*4 4 dtccsas nr ^ 4 c 4 r 

U- K©Sftftgli, { <i«S(&ft!*> - 1 } x a at, 

r a t> * , 4 5 g ^ 7 -»Ma©«dtt 8 8 *<c is^f 

5 (Br2©ft*) ±2«fcWtdWlM*4 

c&dUMKre'c, cn^^.®r44. ^u-KcfliJB 

[ 0 10 3] BHa!<OJ; UrffKUfcjfeHKtft*^ 
I*. Wit ¥SHjfe«gBS©iI^. @14tC^TJ:^ 
tc. |^Sffi4 2±lC^3n4C4«J:*h PjU<^ 
^g^4 2±<c»te«nft:aBft*u-ir-4 3^6HW 
8ftfcU-1P-*4 4<^>ftB8«r«»«iB6«:J:«)*ft 
I/. )6a»5eiWcaS*3li-ce»*4 5 a 4f 6«aa 
i>j.-)lp % mtc % @15iC7nTJ:^^, S^S^4 6 
±<CJMg$ft4C4tcj:D. *«fffl!8+*«*'r4jfc4 
7©iBM:flll4«ffl6CCcfcDSt*U. HO<jttt*tS4 
6±(c*ttSnfc7 4 h^*-F4 9cctt^Sl*4* 

Sfi^i> a ^wmwtr 4^«° P 4 u *cm c - 4 c 4^r* 

*4. 

[ 0 10 4] [aj&lC, jfe^ y << MOliS, H 1 6 Ktf? 
J:5(^ ^ttfi4 2±«:«ttSA4C4(Cj:D. 1130 
<*SSffi4 2±«C»«« hfcBftftb— ^-4 3^6 
ffl«Sn& u-r-*4 4®£SI*WMtt92 * «C J: 9 
SfiRU 7 -/Mtc|4Sl / re»ft45 t)4T4*^ 

4 6±cc4M8ti«c&«:J:0 v 
4tU 8 ©jtBS^ffl^® S 7 K J: 0 «BHBftl/t:T* 
tcmiU/, £«gfi4 6±«6ttSftfc7* 
F4 9cctt««tf«jM«^»^*t«Mtr«IU 
4U^^4C4^T?»4. 
[ 0 1 0 5 ] B 7 tCmO^:^: 0 apTOocr u- F 4 0 
fflo4f^0«. 01 8«S«'J:^aH'S«!)^-F5 
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sA>wa«fc*4 *&<D£j)wis- K5 o tnt* 

X. B6©JW^ictoSil!BItcJ:D-7^*a5'?-« 
fi*s£T4£, B9K*rcfc$te4 5»§C'^Ocr5?-- 

tt*££&!&#-ca4 0 fcftu c<b*^7<D5*-© 
ffl^SS 9 ccfcl'T£KtfftttOftfc 2 «VCl**r 
l'©'C\ iSt*K«««*»4fc»iCi*. #J[£tiSfi9tC 
ft. SB, 7A5i*A^»Ki«©ftB*a-*'*> 

yi/c*<«fiwb*. cca-'f €>yflafc». set 

ttB9££%t/'tt-4&SVft ! 2 bftUOKCifcfcl/ 

fcKtt-c^O'C. rtjttT^wi*. cnt*v$#tt«R io 
flMc SS1*©B 7 ©J: ^ fr*H*V ii2a G>*1£K tna 

■c* o , c o*f »v m i £ a vit s 6 fcffft£B«q£i - 

[0 106] B90W:AE'^*ci$?--9£B7S> 
#B**ft?4*ffl#irCfc4£r'fc4. B9©-?* * 

psHt ««an*eiitrr««:«io«r. 

OStS 1 tttiK1taKAB^r4tt6*ff bri* 
4. sb, aw:. «Eio±*^6B»or*te*i i 

4. ffi-?T\ Bl gicfttJ^ec, #$fft»*ffite. £ 
4<,>iSVft i 2 brtKSHfc^M 3 £§§g?4C itcj: 
0. tiBBBeflWtUfcO. B2 0«!WJ:«. 
X?4 9*jbV0H*n^. *4W*Vj#i 2bF^(CS 

BT4C£ic«fco, jfcssBiftflOfco, *4t>tt, 

CCB&4C&K A*), 132 10j:Oa2-?®«BR5 ! 
[0l07]fc«U CfiC'M7(OS 7-CC(i. WfiiJCC 

j: d ».« <* nfcKB v ft i s i) tftar tauiB 9 a 30 
t4 1; 4 ? u* * *Rflta>fc*>, AMM^a* 0 r 4* t 

£U*?t»&1r»9BB3»«4. ffcte*, X*<LLfC[> 
{KtiflK#*Bt>£lOHB**4. fUl*, 3 7©)l 
ff**l. 4 9 0£?4&. =affiS9ar«3- 9% 

u4jus««£o4»4, *»aii8fl>caiaa*&« 

B&«4. 

[0 108] C©BH4»«r4«:»<c«, KTKSW 
2O0#&»*4, 

[01091*1 «&S&$E9 a 4. B2 2 40 

*<fc«B5 2*CT*Ct , C*4. A*0«!>fl»*fttf4 
C£KJ: »i , 5«*<wH85 3 ItflMtfttttar'B&Q 
*B5 4CCik^. Aft2 0CH|ifl]*£(i4. Cft*«B 
ftitf, 0*BSUcft*C E8*jfe£*S&SW> 
fl^SBHSl*. «SS«KSI«ESF*«:»Sr 4C 
&4. 

[0 110] VttM*eBl,»4VB**^HXtt 
fcftTAI*. ^7, M>Bff***n*h 
n t .,.. n tta c£?ht. 3r/»^"JWC«8 50 



10-3 0 096 1 

30 

3t*fM>fe, fi*"Cc o s"- (nc.d/nco,.) 
4, btcifiiX. 0&c o s" 1 (ni„ a /n„„) 

<tt4C±#r*4. CSMStf, ( N A ) AWO. 

• . bob (na> awao. 2©^**-KiS8ss<& 

fcJ:<-8' -9 # XkhiPh. »tf)^-¥m 

• U±C0«a€:rt»4t. Ktfm£BH3*4C£ 
JPC&4. 

[oui] fcwtr. ettHSEoAatJrOJhsaftit 1 
^ycfc, s«*©«fe* k ««ts*^n4or- % e*ftfr 
t£J:->r«+f>Ja«««rJSJW4. 4>*0**C^ 

*t L r 4SHi«f4.H23K.aia 

ftft. SHtW*^-2 0dBKT&«4. ^^c. 3 0 

• ^ig^4i. fi3t(cftii*A4c^r4. mna AX 

«fl«T4fc»«ctt i - 2 0 d BWTODSMSB**, 
9 09iW±<DiSfi«^*^^n4©C. flltr Oh3 
0' WT©«Hr»fe*4CWW»C*4 0 C(O^U 
fflBVft«:Sat > 4A:aMCtt 1 fr^^U- FMMB 

&r -30 1 ©«artx-iisa$^4£«^*>D. 

»C*4« 

[0 112] WMUTfvyvjfiQ ? 

^ -«^©S*«BlC«l^aflW*^it4 C t(C ^ 9 1 
X+il/r©R««»f*«:a«r4Cd:^'C*4^ 1 c 
C'CsS^^Cilt «H5 2^fl««:WT4C<!;tC 
J:D. C0>IH 1 Cfl«M%l;4ft». 5^-tCJ:4*a 
©flftA^Sto ->t: l/U ^ C i t?*4. 

[0 1 13] B2 4U. WB5 2«E>NMu:J:4«IW!>fll 
|fllft€*ft*!BI8^4B'C*4. ttffi*«iftgK£Ntctf 
UC2fi-C*4«^, fftto*, e = 0" t?*4»*, 
WftBAHccfi^r^RL-CftfcANI 1 0 It, g^6 0 
^6 lTftr«fc^tt«H«:eaW4. CCf, SBS<?>^ 

isifctf, «»«ifi9i*ai8*aB«>«t'rA&*i'r4 

6tf. * = */2trn«*l*. «B5 2#ait 
tti£ttl/T60NS»*WL'Cl*4ttd. =2rcDM^4 
n,.,.<tf 4<t. jfetftl 0 titUff cc AOs in' 1 (n 
„r,8inf) -flftJWBffJCJrOBrtin, 6 2-»6 
Sfc^ttH^eaw 4. *fl>fc». AflljfelOiffifii 
jft6 3G>ffi|Slfci*, 2^+ (sin" 1 (n C or,s i n 
fl) -6] /2& a r4«B«*4. Tfttt, 
5 2<M(MA*tt. 6 = 0- r*>4«^itt;^. {s i 
n" T (n,. f8 s intf) - 9) /2ft!»«ZT4!0B^ 

[0114] *2©*ft«. 02 SIC^-J:^. 
«Hi9CCft*^©*SjHB*:a-^<>yt,fca«: % * 



http://ww4JpdlJnpit.go jp/tja>ntenttms.ipdl?N000^ 9/4/2008 



Page 1 of 1 



31 

o^mmi oa tca»4#g-c*>4, v?g i z b*<o 

0 . «?^S64SS5 2 r£l;47 U**SE««:itt»S'tt* 
C<L#f*4. Wtt, 37, W7 0(MH!«Wn 
*hl. 4 9, 1. 4 8 5i-$-^i. 0=0* . Tteto 

b£U47U**K8tli:. 3. 7^60. 00028 
tt&«W?6fca % KHSE**!*- 1 4 a B*»*> - 5 5 
dB£&«3tf4C<ta*e&4 0 10 

^4HRAAeftfttr*8 <**Ct*X 1 **. WH7 
0<E>JBff**n,„,. ±T4£, M&vmfoPw&Mt 
s i n" 1 { (m.r./n,,*!. > s i -9ttt 
4. *?c, CCtWTOKB, S?-E9£#iST43> 

m£*>4. 

ions] wJdft«ote™aoiwa!»^6a**jfe 

4C<L#ffi£4. MAI*. H2 6tc^tJ:^cc. YiMft 
#«i8K>7 2. 7 3. 7 4<&(4gK-^*D*'7-*: 

JlllifrCtt. 7 3(0(ig«:?Bif &R. CC KfS^t 

«0MlEI©t«r % »nun«»Sim*4SMT-fc 

ner. ttflMMnftflf- 1 ** a c <t * < . **wkc s ? - 

[0116] «iJ^L/ft:*?»ffta^m.«t'AVj« < t 1 30 

[0 117] aJJOTWfcJ:^*, *«W«cJ:**HBt 
[0118] 40 

[0119] («*fc«ll)#y->f^>#*yw-Kr 

th-eni. 490. i. 47 5 1?. vraxmYsmt 

<64 0 iJ in, &3 4 0 /i m©*HBva»4. 3J*«>Kffl© 
tfc*HB2 7K*TJ: 9ft(Jlfl8 8*©V*WCJni8n 



tifl¥ 10-3 0 096 1 
3? 

g 0 *fl 5! mmUBI'T 4 C 1 1C J: 0 NSMBt MS 
Ir. l/*&ft. g£5cm. *1 cmCRfcSSfcWOttJ 
I/. -MM*, «ft^fe»((ST4C4<c«fc0, H2 8cc?n 

[012 o ] frtH/fc? < *a*^3HI»^*?4> 

SkftflB7 5*&«»0. 8 5 iim©U- ^-t£7 6 

**SI*l/fc£C6, Sa»fltt9 0*-C*-?fc, *fc, 
^©SS*jtiO±lt^fl[4*fetSSSTSI«f 4 C £fc J: 0 

^ ^ -<Dfc&%)¥&mm ufc t c 4 . z3%x'h*>tco 

[0121] <*fc«2 ) 1 ^MOlSTtt-CffH 

fti 8 0ft(cMi(/fccr«*rT4Bib»i«ufc« v ft 
»ttffi*5WcJ:4#B«ftft, «6tfuiSMtt*<:iM 

[0122] <*te«3 ) ^i&fl 1 £|=i1g<D*& -CffU 

* * a v * * h > (can b r ¥tt*k«t* u fc», 

JBEI/&4C4. *A*h9 0*, 8 5%f*9&o 
[0123] («te«4 > 1 iB»©*S*Cfni 
l^c^ •/ A«8tHaUWnUE^fMj|7 7^i? 

a 7-ccj:4^Bsis:5aft. a6cx(c5«nw<rmufe 

iC4, «A«tl9 0dt. 85«-C*->fe. 
[0124] (MM5 > 1 <L|SI1i^*^ 4 CffS3 
UtcV a iU A9iSaSLj^.«ftX^fS»ttH7 7 cc^- 

ft. ^6o'K:s«^&s , i?Ei/feic4, -enenso 

IK. 9 7«1?^^fc. 

[0125] (^*fe«6 ) 1 tFttMrtWi-Cfl* 

ft. a&V(CS<N«M*MCLffc&C4, *-ft<e-*\9 0 
ft. 9 6^r^->^Co 

[0126] (*fe«7 ) 1 <bRHM>«i£ -CflflB 

4«mA. tt&cxccKinHttrme^ici, * 
nen9oa. 9 0«-c*->fc. 

[0 127] (|?te«8) #yyM>>#*«JU-H: 
27. x # * » 9 9 K i f 4 OiUtt* iOM; 

^»j3>«fLb(«|8lofc, 27, »9?FMBK* 

ii. *neni. 490, 1. 475*, ar©HHB« 

1***1114 0 ii m. 15$ 4 0 fim©ffiB*C*4 D 7I*fl)K 
fflJBtfc^, H2 9tC*r^^«f, HA9 3dt<E>y=mc 

tor 5 ntc ^ u - f 8 3 «: , ma^mauotmt: 
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a «£bb£h9&x?c: rm u fc« 

[0128] V$UL<tc7 < >lJL&mmft%K&%+o> 

jtsg* Atwuflrmtr « c <t o * ? -cdkm« 

[ 0 l 2 9 ] <*te«9 ) 3K&fl8 £H*«^-Cf¥« 10 

[0130] <«fefl ! 0 > £j»l8 &BWKa£tt'CfE 

^B$?HE,J:6*HSSftA, tt6Wcfijtf»**» 
[0131] (Ifttefl 1 1 ) Ste«8 tmmX&Vif 20 

da;^ >ea$i,r¥*Bft^gi,m issues ? 
a. *nen8 5*, 9 7^^c, 

[0132] <**fefl ! 2 ) # >J >^^>' £ * ij h 

£ f ij ^ >g8±KffS8 U ^Co 37. * v v FEB*?* 
ti. 4 9 0, 1. 4 7 5C 2 

tfc**! 4 0 ii m . i5 $ 4 0 m m©*BB*C A -? fc. *}JfeG> 
KBXWW, B3 0CCAT«l:^ft v WS4 4*©tfM£rc 30 
iJDXSnfc^u- K8 4 fcflft*, Bii!2£ffi#«&BS<DM- 
ifi«:SS*ffly 0 *• 0 S CMJttiXr 4 C * tC£ 0 . IH 
3H^tJ:^^ «H4aB9 9&»&U L/*<&», 

in. *12cm©rt*3KtoDaii, % «jftSHa«B^»R 

[0133] vtnL,tc&mmftf&%m*v>mmj:£ 

9 1 0 O^feftfiO - 8 5 *im«!>U— 1 0 1 *A 
Hlz-CASttftB 9 9 TRW OfeSMft 1 0 2 Oi3tt!i?tc 

^>RW*a>^*?jm[«rjfcfeaia'caBe'r* c tie * o * 

[0134] ! 3 ) fta^K&rr*6B6 

[0135] mMc&mmm&m*o>mvs& so 
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34 

Bft»6ftftO. 8 5 ii mCi^-tP-* 1 0 1 *MU/f 

«« -r* c tic * 9 AWDNHiAKtneuft:& c 4, 

Sbfc±C4. 9 5Kt«<>fc. 
[0136] 1 4 ) asmBfcft*? 4:£g* 

[0137] ffHOfcMIHUWKiHR^MItfta 
ffl* 6**0. 8 5 ii m©u AM OTflS$«g 

tt9 0lTe*->fc. Sfc. 405tfft®^HM**4fc 

[0 13 8] (MkMl5)Bj2 6(C»rJ:^«cix2 
Y^ttfiiiSft . a r *C # "J > ^ A » * 'J U 

JSST^Ii, *tl*ni. 4 90. 1. 47 5-C. 370 
ffiifi3»K{*«I4 0 ii m, 4 0 ii mCMES?. TJs > 
7 ^ KS0>BS 2 0 ii ft» . ±B * * t» ^ 6 0 

iim O70>±iEU»62 0fim) t?^4. H2 6+0>7 
2, 7 3. 7 4(<:^(4g(<: % S3 
0(C«TJ:^a. HA4 4(g^Kfi^fllX3mc7'U- 

k 8 4 & » ^ . Ste^a** o # o 5 -c WHnxr 4 c * 

K£0, MflHIBtSttt/. L/*>4«. flUHBBKft* 
»«Ufc Q 7 2©l4SccffSiUfc^ J 5'-±K:» 

iEftfiO. 8&fimO*B«SAU^-<r«USa»i^9 
H»W<J:i«:lWtli, 7 3. 7 4®fiBccff8(l/fc 

[0139] »*ffl»*b-^-tC*««:aAl/*Cft* 

£tr (0. 8 0mv} , -?^^d = 7-&itL<xm$m 
*snfe*«««, 7 3, 7 4<&«J'c*nen. o. 3 

2mW. 0. 3 lmmofco 

[014 o ] amn \ a > ^m^vecomuhz 

S*iR(t • 7 ?Sfb# U > > «J U- h («T. #U 
A, #U^Bti*A: r«BV2 -2 82 0 2 3^ 

a, #y-*B©B*f*tt. *n*n. i. 490, 1. 

4 8 3^^. ^^^^27. #iJ^B«»??P 

KfHHl#fc # 3 7©KB»«li«7MBl, (5$7miti(0 
$6rc, T®*rv FBO«8tt2 0fim. IMtv ? 
FO*Stt27fim O7©±B*«0 11 m> "C*-? 
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35 

fc, *fc, imvtctolMfiy? KC£±ccx**vSfJii 
X 5 Zl1M.fi 8 8 &<»V^imx2t\tc7 u - K 8 2 * 

jb* i . mywKHW) ^Sfi^as * 9 cr 0 * ■own 

5 em, <il cm<^7v*5i<:W0ffily. *c«». gffiri* 
tffttl/fc. 

[oi4i] frt(t/fc7 i ^A^saasaiBEtJftR* o 
«H«ffl-cs« ucSMttoftante m hmtfmi 

Wttth CttC£ 0 %£6<DmSkb&Z M* 0 fc d: C 6 , 
[0142] <**fefl 1 7 ) 1 6 tmWtoH&V 

Si sofltcctti/fccrtarrTttitaHitufca, 
ai£t,fc<tc*. *n«ti9 0*, 8 0«r*-»fc. 20 

[0143] c ftfeM ! 8 ) 1 6 bBMtoH&V 

SKEO^cic^. *n-enoo*. Bow*-**. 

[0144] 1 9 ) 1 6 ±H*©*ftr 

au^>^>icmox^\m^ Lfca, Huns 

flWWn a tCJ: &*88!£&ft, ft 60tC5*tti** 

[0145] <*te«2 i > s&a 1 s tmMH&v 

*IRSl/fc. L**a, NMttB$?-fCJ:6tttt£tt 
Ufe. 92%X'*>*>tc Q 

[0 14 6] <*fc«2 2>IBMl 6iBWK>tfftr 40 

n«l8 7*. 8 99fir*?fc. 
[0 14 7] Cttfl2 3>ftSdftORtt*2Mfl>. 
«*jWfc#y^a*tf> u;fl?, #'J-?C. *»J-?D4 
fi?*: r««H*2-2 8 2 02 3*fi«: 7'yZ?v* 
*®«SSJ «fS> «r£.«Ufc. *U-?C > #»J-?D(PJg 
*n*h t 1. 5 45. I. 53 71?&« 0 # 
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36 

&mmm? nm, 15 <* 7 n m©B»r, TS£? * 
FH0J*d<i2Ojim v ±H»5>? K®*Sli2 7 0 m 
{ 3 7©±iB* 6 2 0 JJ m > T* £. S fc , fc» 

±M?y? F®±<cx#i:4Nlt*5 0 ii mfc&lvCl* 
7J^8rffi/W#, @2 7tC7Ff^^<fHft8 8« 

fl>V*©ccftiXSnA:'ru-K8 2«:ffll-, 

HattttftSSMa ef o * o * -cwnjunif * c 4 k j: 

QNttfMB*X»l', i/*»4a. ^5c m, 41 1 c m 

[0148] f*Ml,fc7 < Jl^ajtt9jiwm#?0 

r NMMBfSM L/ fcKtijitoiMWK tt ftttftiffi 
«r»n£f & C 4 (C J: 4 S Ute 4 C 

[0149] (*ffe«2 4 ) Ste^S 3 ttmtDUVkV 

S4 o o btc c t tar r*tt*t«aw:U&a, 

«M«B ^ ^ -ft: J: 6 #B8£&£ , a 6E>'(iiS«3&*t 
[ 0 1 5 0 ] (^fe«2 5 ) ^te^2 3 40ft©*ftr 

6. *n*n9 04, 8 39«r*)-7fe. 

[0151] (^te^2 6 > Ste«2 3 fcHHW)*ttr 

>k am o r Tfflfk^sit o fea, 

[0152] (^«6«2 7 ) S«s«2 3 tH«©**r 

ft. ti^pccsttm*mcfc£{:4, *n*h9o 

[0 153] (MM2 8)MlM2 3£RnK>#ttt k 

ft. «E&vccs«««tinebfc&c4, *n*h9 0 
*. 9 2%r^->fc 0 

[0154] (*fe«2 9 ) ftftffl2 3 4H«©*Sr 

,'U5^»5^tiKgi/fco i/**a, w«aB$?-tcj: 

MfiQOA. 8 7Nr«^fc. 
[0155] (^J6W3 0 > e^SSitC^*^^^ 
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en. !. 4 7 3. 1. 4 59t\ 3 70>BSBEtW*« 
4l)mn, 4 0 ii mOSSf* o *:<> TE9y? K 
J8©J83l*2 0*un, ±B*5* K©*8tt4 0 #xm 
( n 7fl>±ffl*»6 2 0 ii m ) r-*> ^3fe<^!BfS^ 

8f 0 *f 0 31 TT'WffliHLM' &C£KJ:9 f»taa£ KM* 
O. l/*>6ft. §$5 cm. (£1 cm©**3Ktfl»Jt!j 

[oi56] rtgutc? { MsL^mmi/mKik^o 10 

* *feAtt9 0Jfc-C*?fc. *fc. *<D5«*e&£# 
HtK^XMEilB'Ctttr « C t CC J: 9 5 => -<BKI«W 

[0157] <$feA3 1 ) Sfe«3 0 <kBia©*«feT? 
«£H&&A. «t&0CCKIttW*ll£l#fc£C4, * 20 

nensojt. 8 0^i?*-»fc, 

[0158] <*fifefl3 2 ) Ste«3 0 ±Hfc©££«C 

C»:SM4*«nCUA:d;C4. «ve*9 0*. 9 3 
[0159] <£*6fl3 3 ) JfcftM3 0 tHMKtfrJfrC 

tc b&hfk. waaB5^-tcj:^«»?t*ft. ft& 
tffcSMOTemofc&c*. «vwi9 0«. 92 30 

[016 0 ] <gftM3 4 ) £MN3 0 iH«©*«t? 

&ft. &6tXfc5N«M£M0fe&C4 v *-ft<en8 
8tt. 8 8%*C*-*fc 0 

[0161] <«MN3 5 ) 1/ U 2 >«tbtt:SJt36# 

remtmt**xtti\ . 455, 1. 444c. 

C*a«tt#. H3 0*C«TJ:^«rtlfl4 4*©«»^ 
UDISnfe^U-K8 4«:ffl^, meft«%B®H'JS& 

ft. SS5cid. te2cmOE**;*fc:tflOSl/. «%B 

[0162] MUftWBUMItXTMIM 
Ba*6fM: 1 - 5 5 ii m©b-^-*^0HUCJfi£4ta 

h-ckm i/ teSMjboMiHKcc ** & %ft9Hi« 
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9 4fc'C*->fc. 

[0163] <*te«3 6 > ankfl i zvfmittcxa 

S0WR**©«»a>««c. Bff« 1.48 54>»fflHB 

£8. 5 cm, <S2cm07c*££ttMJfijl/. •» 

[0164] ffMOA:MBaAMil(X-f (CM0 - 
8 5*im«!>U-1f--**M*U «H«fflTS«Lfe5 

C^trj:Q * *-©KM»$&»«l,fc±C*. 97% 

[0 165] (*tft«3 7 ) ar*#!M*^**y 

P«Bff*». *n*ni. 4 9 0, 1. 4 7&-C* 
0 . srofiiitH*!*, *I4 0 ii in. JSS 4 0 fi oCMi 
jg*C«ffl^tt^H 3 2 (C^r J: ^a»A 5 
5. 5JS^H?Jf^DX$n^^i^F8 5^v MS 

t«:j:*JBI2 4©J:^ftVai«r*J«U&. S®5 2^= 
itras t tt? ft 0 , ft & tfK«SMSSi 9 ^«?SHS7tga d 

ftrft^ii, *tienio i . 42. &• r*>->fco t/ 

«SWS9(Cft«:ffiVl#K:. S3 5 c 

in. (112 cm©A»*«tt9lHl/, «SS»»IEn«ttK 

[0166] ffJUl/ Ai^gBg^SS^tftS^ccgfiO . 
8 5 fimOU-^A<;AHO, ««»ffl9t?R«l/fe 
S«*6 3<ommtZ*ti &®A$ttWllE?ZC tic 

ST ^ C i A 0 ^ v - <D%M®&* ffllE UtctC*>* 

[0 167] (*te«38)2r^'^ , ^^5"J 

K©H*r*l*. *neni. 4 9 0, 1. 4 7 5-C* 
0 . nr^ffiiBHJttli, i)|4 0 ii in. £<* 4 0 *i m<0« 
TOAft. S*«aSffl«tt*H3 3«:3WJ:^aWA5 
3K©M«K:JBI8nfc7'b-K8 6*fflt', 

¥®iftf as. ft^o'^ffi»tsa9^«?e»)£f4ift 
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*a*i*, ttvtn io* . 45- -c*-?fco t/** 

ft. BBftB9tE£ftffi>l>fc. covbicb 
m 1 . 4 8 S^ttBBrtBttB? OftfcUi* <@ 
25), tt9fBftftWl/CBfb31i. U/»&ft. S3 5 
cm. «2cm«*ftSfcttQBl'. BBBBftMBB 
B?ftff«Lrfc. 

[0168] ftai/fcTffiw^aaftBaatttjRr^aa. 

0. 85iimeu~<yHlsftA8lU M»BB9'CS« 
5. 9 6 *fc. «f6»A«afflKlR->r< 

*ftcHa»*a*r & c: & K J: o , u 

fc<L C - 7 0 d BKTt* -7 fc. 
[0169] Ci±4)Alkffl 1-384*. ^B&aSBSSO 

B^SK - ?&&fflfttt«'r *. 
[0170] (*te«3 9 > B 1 0 fc*0B 1 1 ftBffi 
l/T4*W>*3 9©!»Sffl*»wr*. B«l4a<r»r, 20 
2 1i^'j3>lS, 2 2i**-7T^'<, 2 3«*7t 
-f;<0*MB. Z4\meyjto±. 2 5tt*?7-f'< 
0)3 7, 2 88*7t^«E)»^". 2 7«H»tt 
B. 2 81*** 7-/"ftEBr*#. 2 9li«MBB* 

#. *fci*, *?t*"»t^&b*IBB*9-*7> 
l/CBBB^ABT**. 3 0t*«H«B, 3 1 
T^^tSW**, 3 2tt«»MB5 5--K:«fc9*H 
S»*n#7 7*"fl^L£^aR**rt, *fctt. ft? 

t ^ ; <*f ±#«- 6«aeaa £ ? - * * u r %y r 4 <^ 30 

[0 l 7 1 ] ^«Ja>lHS2 ^tCnrSSOfUQO? 

2 2©-*«W^2 3*BHil*TB*, *W«»JB« 
<Djg£7^A2 4&Jl(,»*C@l 0«!Wi«. SfeiS 

&«fc$Kfl*lrfc. S^9iIW12 7 

J: 4 ft(B A 8 8 B0 V*»KlBlS nfc * 4 ir € 
> K^ru- K8 SftSt*. BG*7t </ "2 2ft£fi* 
B* 9 ff 0 * r*«Wnir 4C4cc«^:D ffi^^B 2 7 ft 40 
SBU l/MB. BAMftJRjHuBB7^^A4ftM 

*Ct«J:0. Hi 1 <B> cc7nf*^w«SMSIB5^ 
-tf*G>#7 7 ^<ft«3!jLfco 
[0172] f¥81l/fc««*>B5 7-H**7r -TM© 
BW*»6B£0. 8 5ifO0U~iTH£ftAtft/Baa 

B2 7 r-s«u^cs«^iaa»u:4d«&s!«j>ffifta!i 

BAi*9 0*-CA-?fc. *fc, *0>S«*<S>±*aftft 
XBttBtWE * * Cdfc* 9 BBBB $ y -©KB* so 



(SB* l 0 - 3 0 0 9 6 1 

40 

[0173] € JUMN4 0 ) ^ifefl 1 iHfeCO^STff 
Bl/fcffl»fflB5 5-(**C[*7t ^^<©«aBB*7 
7BMBftcBffib¥ttfbBaftl,m BSWB^^ 

-K££:#s6£fcA, ft&wcsBB**B*ufc±c 

* *n^n9 0*, soar*-**:. 

[0174] (BBM4 1 > %$&m 9tmm<o%&x' 

*fttt*l/fc. l/A>«ft. BBBB*?-fCJ:6£B& 

&a. tt6^sQtra*ftmeuA:£c6, *iven9 

OB. 9 3W*^fc. 

[0175] <**fefl4 2 ) .^*fe«3 9 inttfttftt? 
ffl?Ufc«««ffi^ 5-«*fl)*7T -/mamkmBBcc 

BA. ^*=>o'<cJSSi^*^^£uA:ic6, *-tven9 

OB. 9 2«t*ofe 0 

[0176] <Stefl4 3 ) H&«3 9 4HB©#BT* 
ffM 1/ AiBMBS * 7 -flSWfc? 7 >f mobmbbcc 
7*5*A*»Bl/fc. l»4ft, WI4»B^7-tcj: 
^TtBS^lSft. &&PCCSMtttftfl£ltfi:£C*. * 
n*tl8 8B. 8 896?*->fe» 

[0 17 7] (BBA4 4)BA^1 0 8BOV*B^ 
U- KftJ^C^cC &JgVfOBBA3 9 iisH§^St?« 
BBB $ y -ft *«Wt7 7 ^ ^ <ftftS! L fc. 

[0 17 8] (VBbA:BMBB^9-ft0«X7 7-fM 
<0«y«^ 0 . 8 5 fi 1- -If - jfeft A« bffi^ 
BBifJtt 1/ fc5ti4M>&Hff cc 4$ tf ^^S»T5^ Btt^ 
*C4K:j:0*B«^BftAB*Wtl/ft:4C6. ^feA 
ttTOB-CA^fc, *fc. *c0SjH*C^*^Bft*» 
UB-CBt? •SCitcjrD IH^^B 5 7 -©S«SWft 
B«t/tetC*93«r*ofc. 

[0 17 9] (BBB4 5) araSOiimOyu-y 

•t>y a>BBl±ccB#, (MWJCBl-BB^^Jl 
^2 4ft«c*TBl Otc^Tct^ccS^EOfCe 
«. TOfeOKiSKtt^B 3 0 cc^-r^: 5 bHA4 4&0> 
KTma%lL2t\tcV4 V*> K^U- K8 4 ftffll*, 

griaat^ T -f^ftBSBB* 0 ar 9 * TWWBit-fic 

i(CJ:«)BSWIBftBA(/. a»».8(cj:»i 
MMBBiCBftBBO, 011 (C) KficttbtLlRIk 

[0 18 0 ] IVBUfcffMBB* 7-tt*<3!>*7 7^.»v 
©BB^feBBO. 8 5*im©u-1f-**A«l/«a 
BB-CSM L/^cSfii* 3 0 ctfim^K 4aW ftKBAV ft 
fflfff * C t IC A 0 jtcBCDBtt ABft «£ 0 fc i C , 
a*Ali9 0B-C*-?&. *fc, *©sa**«>±ftMB 
ft*BlBSt?fflSr* CitK J: 0 BMBB ^ 7 -©SB 
®&ZfflfEUtc£ C h 9 4 %r rfe -7^c. 

[0 18 1] (BBM4 8) QumOXt?? 

• of; **m 9 ~'>9>\f*~Y%y7 4><kt&m\ 



http://ww4.ipdlanpit.gojp/tjcontenttms.ipdl?N0000=21&N^ 9/4/2008 



Page 1 of 1 



41 

*=>8l 1.55 m m©u — y-*«:A«l/««iiBHl* 
WfeKW*©»KBK*5tt tSBtf* C <t tc 

*0*SM«t*fl*«:SH«U&tC4. &*Mfi*90lfc 

£C*9 2*6*C*-?fc 0 

[0182] C«ftti4 7 ) S&«4 6 iH«©a#C 

res t/fc«$#8s * ? hi 7 Komffltts* 10 
7 9 isgfsfcK gat owf t«B* u &a, mnm * 

c*. *neh9 04, 9 4«t**->»u 

[0183] c*MH4 8 ) 3rd 1 0 ii mfi>X9-7 7 

[0 184] ftfi!(0fc«B4«ffl^^-fj*C[>*5 7^M 
4>Blt&£B*6ift* 1 - 5 5 n mcDi/HF-fctAM 

sa»flii9oflrc*-5fc. *fc. *©Ew*©±*wt 

£81$ l/fc <L C * 9 3 ^f'fc -7 tc. 
[0 185] <£ftA4 9>B3 4*i<J:0H3 5£*ffi 
U , C*JW«|I4 9 ©gfeffifrSMir 4. 
[0 18 6] nrSSOfcmoyu-^v * K ♦ -Or 
* K*P 7^<11 OftttBH 1 0 9 

rHKi/r**4*«wt^ r-f <y#> i o 7 ©hi 

«»I«W)*»^^^1 08*«<r»-C % 034 
(A), (B) Kft?J:9£, miELtCo *7 7^<1 

i oat^n-enar 1 1 i <Lcn*s@r£$"7 ? k i 

AT J: 5 teHfl 8 8 £©V*BCCftlX8nfe $W > 
K:n/-F8 2£ni'. BR£7T<f<"l lOfci'Ua 
1 0 6 ©*ffl* 0 *' 0 * -rtKIIJiBIfiC iCC J: 
♦J. IH&iSBl 13*«AU (H3 5 (A) > . M»* 
ft. JWBtlRMOT? < *A 1 0 8 ZMitU. t 

»JsK> 1 0 7 ti/ij P>gfi 1 0 QtokimUclk 40 
CC fttttt^mi0 9«*ttU (13 5 (B)CCqt 
fJ:9ftffla«iB5^-fj*©*7 7^Mij^> i 0 7 

[0187] MbfcBMWB* ?-ttftfl>4<Ci>0*7 

t-ai»tt*©«ii3»>^sftfio. 8 5m mfl>u-if-*B 

&-7*li 50 



BB¥l 0-30096 I 
4? 

[0 18 8]**:. m&<c^it&&zmm*mfe 

*7 8KT\ «6^St*2fcfcWr*?fc. 
[0189] <«MM5 0 ) S*£044 9 tHWWD^St 1 

ffM btcQSMaa * ? -tizont? T4>m #>©oa 
aiB*7?H«iiiatcj8«or¥»{tsifi*i/fca, a 

fc<Lc*, <-*ven¥aj9 o« ldtUA) *a 

[019 0 ] <*fefl5 1 > JtfeM4 9 tra«©*ftr 
fflB l/fcfffl0B * 5 HI £©#7 7^<ij sK>©MH 

•et\¥^9 0M llkGlA) .9 4% 

[0 19 1] (MkH5 2>B3 6ii<l:VH3 7»JII 

L/T*»«©ib 5 2 ©^ttin«mir «. 

[0192] O^m^^l/-^ ? K * 4>f 

?>»^f*-K*?T-{^l 1 8 (=37 1 2 1*5 
J:tf*? ? Kl 22) Wa&4*©*7T^<'J#> 

1 1 7©-a©*ja»©t*H**jab. v«©a*«© 
#1 2 0aWBa«nfe^^«Ri i 6±tc*n*n© 

*?t^<1 1 8^Bt»l 2 0tcjS^J: J >tCigBO, 

KTtNnflaWBi 1 9tffli*r, use <a> 
(B) tc^f ^:^oc, B*l/fc. l/0i£ft, S*©*ffl 
WS3 OKWi ^«EHA4 4 K^K-XIWcMlXS 
nte*r-<+*> K^u-K84tffi^. BEA^r-f^ 
1 1 84*77^M©Sfii l 6«to^5"^ KS1 22 
«WI«mT*C±ccJ:9, B3 7ec7nrJ:^^, #1 
BBB1 2 3«IIUtU U*«ft, H«MI»u:A0«» 
HiSl 2 3cc^*3K#i/. «»«ffl5-7-ft*©*7 T 
^<'J#>1 1 7*&fc. 

[0 19 3] ffBUfc«M«B5^-#t*W*5T-fM 
©ffi*^ ^>?Sfi 0 -85m m© u -if - jfeft A« L- , ffi 
»«ifii 2 3TS8*OteS«*©ai«»cc:feW*aflt» 

*6-P*«2HeW , C*-? 

^TC- 1 SdB-CA^fe. 

[0 194] (*fcB5 3)B3 8«:5trJ:^a. 12 
*©nra5 0 nm©yi/-7 c .# K • Of-; ZTsQ 
^*f*-K*5T-f <1 2 4#«B1 2 5*(C«aWi 

sn*cc««X7 y -f hmb*©im 1 2 7 ecsr 

S50«: t HA4 4a©H-7JK^lnX3nfcy^ +*> K 
«AU »aMRB«J:flWMtWItt**a» 
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[0195] 3*** ! 2 B«to77 "Mffl*6*« 
0- 85iim«>U--'0 , Hl5*A8iO. 

*#rft«KH 2 7r'S«0fcJg^cc^m^<:^^4 
■AftiFtm f ft ciK^h flWWB * 5 - cm 
l/fc 8*0)7 7 < Mtc^»'C3HBfl«lftft***tien 

mi/fetc*. wsosrc, HftoamauartT 1 

<fc->;fco 5fe. *©^ft©^j^S4*lftlflgS'caift 

Cft. l»oiM*2Ji6lrtr*ofc. 
[0196] <Xfefl5 4 ) ar*W 'J-rf * * 'J JWW 
?*-C*ft:a7ff 1 0 00*im<J>7'7a*? **7 T -f 
"fcflft., &NHH3 9 tHfKD^ft-CttMftiXttTC*, 

fe, 

[o 197] re^ofcffl««a^^-fi*a>77^*^ 

«7t -i^<OfHfc^6M0. 8 5 urnou-lf-* 

M Avtaner ft c t k <* o , XKe&ift am *m 

UfctCft. gHAttSOS-CA-jfc. *fe, 
Jto4«^*^lllB'CmtS , 6CttcJ:0. nam 
ffl5*-G>E«W*mt/fc4C4. 6 
fe. 

[0 198] <«fc0l5 5> *«M«5 4iH«©*ft'C 
Kbftt, MH»ffl**-KJ:ftftllSfcaA. HhV 

ccsim**M£bfe£C4. *n«i9o*. 7i% 

[0199] (MM5 6 ) *$fe«5 5 tHMKKfrttt 1 
ffSI 1/feOMMB * v - W #<07' ^f-;«57^ 

!C8[lM«*ineufc&C4, «vMl9 0**l*CX7 
09*'Cfc-?fe, 

[ 0 2 0 0 ] <**fe«5 7 > jQkMS 5 i 
« IfefKSIttB * 5 Hi *fl>75 * * * * *7 7 -f ' v 

S*stH£L/fe<!;Cft, *tl*n9 0«. 7 1W*^ 
fe. 

[ 0 2 0 1 ] c«MM5 8 ) 5 ±H*©#ftr 

fMUcMSmSU 7-«^7 7^ ; >*7 r-* J-< 
OfllflKI|c*effi*(sfc. UfrftfR. «SMSBB5?- 
KJ:«*S«fcteA, b&We^Wtmi/fc&C 

[0202] («tt«5 9) 

? KW*^r*6 2 rg 2 0 0 ii m©7 ? A? ? * £ 
5? F*7T^<tW*. *tft«3 9iBlia>*S'CiW 
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[0 20 3] ftUUtcmWBST'-tittV'f**** 
**7WK©fSfi*&»S0. 8 5/umOU-lfHfc 
flMttSTCSti UfeS^OffiBftEfcttft 
«g»TR ft c <fc K £ , £tt®£fe AS *ffl* 
lifciC*. *»AWt9 0«r*-7fc. Sfe, *©SW 
4K>£*tt!fc£ nawaa-cawtr ft C <L tc J: 0 . f!5S*£S 

fe. 

io [ o 204] (*feN6 o > 9 tratwo^sr- 
ffM L fefiK&titB * y - fl #©7 r ^ a * * * * 7 * k* 

77^.' W««ttffl£ 7 9 SKUNK fSft O X¥mt& 
S£ MStiSa S ? -tc J: ft*llfiS:ttA& ^O'tc 

[ 0 2 0 5 ] <**fe«6 1 ) 9 tm&DH&V 

7r-/MCE)|»l«HK:ft«:J|»l,fc. U/»ft^. IH^S 

20 feiCft. *tl*n9 0R. 9 5M-C*?fc. 

[0206] (JttWH6 2)H3 8«:WJ: J »C. =7 

-F*7t^<1 1 8 (371 2 lto<*:t>'*5? K I 2 
2 ) $'.&frft4/M>#.7 7 YMIJ i<> l i l<O~~^0>% 

nfc^7 ass 1 1 6±fc-enencc'7t7 t ^< 1 1 8 
AWERitt 1 2 o tc© o cfc >> tcss u . ftMwf bam 

fill 1 9<rJBi> ( C v S3 6 (A) fti»U (B) J: 

30 siTA ^ «p«a 4 4 dt^ttJweKinxsnfc y ^ t* > 

K7 > l/-P8 4«JQl', By!2jfe7T^^! 18^*7t 
^^<©S1g l l 6»^7 ^ KJS 1 2 2*-^*]*!* 
ftC£(CJ:QNMllffll 2 3 U*ftfft. 03 
7 i^^TJ: . MaumK J: tj AtMiBKAtlK* 
O. C©V?Scc®Kt*1. 4 5 50>MfUHi|fc 

a4Nn7 0«ikUi&ft, »5«l*JH«l/t:Wlt3*-C, 
«»«ffl*^-f1*©*7T^MU?K>! 17 

[ 0 2 0 7] |VMl#fe«H«a ^ 5 - rt««E>*7 7 ^ M 
40 0>(6«^&%fiO. 8 5*m0U-tr-*ftA«l/«» 

* ft c t tc j: d «sM«t» ft s* * n-enais o t c 
ft. *oV3jat9oa['c. tf6o«at hw6jw-c*-j 

fe, Sfe. MSM^iWMMWxiltf'i 
ft. ¥^9 5H'C*>*h tf4^8«2%Krtr^-?fe. 

* te . *7 T ^ ; <AS*Sffi<c^ -7 r < ft jfc«>«« «tt 

fftC<tCCJ:D. 5Wtt*«rjttl/)TciC4. ¥^"C 
-5 5dBf^->fe 0 
50 [0 20 8] c«tft«6 3)B3 6«:WJ:^«. 3? 
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£5 OiiinO^u-r a > ¥ - -OF? t *&v>l**: 
-K*7t^M 1 8 (371 2 lMC/^v K 1 2 
2) ;*fcv£4^:fc7 7 4MiJiO 1 1 7«>-fiM>* 
fttKAUttMEU Vttcfl*«CDat 1 2 0 WAS 
tlictf?*g& 1 1 6±^^n«enC'7t7 r 4 '< 1 1 8 
#B£fB4>$l 2Gfc»S«fc J >*eaafU Jft*l*Bffcffl 

ami 1 9*fflc»raei/fc. u*«fx. s*©»a« 

tl»*. H3 9te*-TJ: J >ftWft5 5. 5ftG»i7JKtCiJB 
X8ftfc?4 +*>K:n/-F8 7*Bl*, BUlaS^T 

<< 1 1 8 t ^ M©|(S 1 1 dffl<D t => y KB 1 10 
2 2 $ vWmxr* C Lie J: 0 . E4 0 K^T ^ ft 

vm/izmmutc. aaa 1 3 2##7 7 -r mcrjwi 1 3 3 

tak&TBl 3 4&fcrfl6fc&tffc«aiSfil23 

' . 42. 5' Cfcofc. ftUNKWCAOfl 
SMiBl2 3«:A«3K«l/. 04 lKiR*J:«tW8Wa 
Ba*H»*©*7T-f'<'J#>l 1 7*ff«Lfc, 
[ 0 2 0 9] nnuMmVB * y-tiZOHio t ^ >< 

[02 10] (Jttfc«6 4)ia3 6^WJ:^. 27 
S5 Oiiin^yu-'f^ 9 K ■ V^? 30 
-h"*7 T ^'<l 1 8 (37 1 2 lfc<):tf Ki 2 
2) *6tt*4-M!>*7T-r^"J#> 1 1 70>-«Q* 
IWOMBftMBU Vtt©a*ffl©!« 1 2 0 WAS 
ttciivZWfc 1 1 6±K*n*-ft<E*7 T <f;< 1 1 8 
ffBCBOftKfi* J: 5KBBU BrttHIftBWB 1 

04 2 5 ft Tift 5 3fS<0)t7J^C*DX3nfc^ 

<f-t'*>F7l'-h"8 8£Bl*. RB«7y<<'<l 1 8 
*ft7y <f'<®it£l 1 6«(D>^^ KB 1 2 2£T'$J 

Ufc, *£S 1 3 2«9fc7 r Mowfcfi 1 3 3 &aHttr¥ 
B134 4ftTflfl, ft6WC«aWBl2 3#*7T 
<r<"®*tti 3 3<tft? ft^li, *h*ni0* . 4 5 
• U*6fft, «#£#K<*:0fflaigffil23 

tcftt3R»o&. B4 3tC^TJ:^tC. Ctf)V 

BKBff* 1 - 4 5 5 0ttMBfUHHB7 0 «Bl/i& 

[0211] ff«lffc«M«B^^-ft»<Wfc^T-fM 
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£C*, «<E>¥f«i9 0ft-C. «6o*ttntti(*ir» 

4C4«CJ:9. WaeB5^-l 2 3©RW»$«:S!I* 
l/fc£C*, Tft9 5«-C*0, «%o*tt2»tlrtr 

^ofe, *7T^^As*aa^H-7t:<*i£wa 

[02 12] (1^46016 5 > 2TS9^infl)Af^7'' 
Of;i?A^> JW* -K*7 7^ fcft -5 4 A 

CCBBU aiM-MHfbaiWntrBl'TBCOfe, 

r. BB&Mil5 2&ia]ttK. »*©kb««^. 03 

0 £ *W J: ^ ft lift 4 4 *0 JMJttfc tax 3 nfc *tA + 

B«B<rBAl/. L/^>^>«. »iMWtt:j:«)«»BBK: 
ft*KIWr4Ct«cj:0. waHB5 5-(**©*7T 

[0213] SI O fc«M«B a ^ - (4 * r « 

(DflWB^tfWi. 3 1 jiinou-ir-jfttAiit, « 
s^c, ««stt^£A»ik«^ti]B , cfl£r 

*Ciccj:0. MaHB5^-fl>HW3a*«raiSLfci 
C^S. »&ofttt296Ktf9 1 C«^ 
fc, Sfc, *7 7 -r.»<AWfllBK:B->-C 

isrc- 1 SdB^cA^te. 

[0 2 14] (Sftfl66)2rS9mn(0A^;7' 
^ > f> K*7 7 ^ '<^6ft « 4 * 

tcg2gl/, akftlHifkaUNBtrBl'-CBCUfo. *0 

r. nasaWfH5 2^iaiB(c. a*©wa«tiw. 03 

0 K J: 0 ft lift 4 4 R©HrJH#C HBX 8 *l& W + 
K^U- K 8 4 *Biv RBdft7 7 ^ m**5 T ^ 
M©SSflfc)^ 9 ? PBS C ^: 0 , 
«»«B**fi£Ofe. U$ *f)t a»fl»iCJ:DNaia 
B<cfi*3SSl/. *«M*. C«DV#«:B*r»l. 45 5 

[02 15] fP8(l/fc«««B5^-ff»«>*^7^M 
©fS«^^sftfi 1 . 3 1 »imfl>u-1f-**AI*l/, ffl 

a«Bt?HMbfcs«*C'aa»cc^rt6®*»ffi*» 
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fc. Sfc % *7 7 ^MA««fflccjl->X 

[0216] (^«67)2r29mn^Af^7- 
^ > t 7 ? » f > - K«7 t ^ / 6tt « 4 <& 
©*3t Vttfl>H*fflCM»^«Snfc 10 

(CBBO, XM«ifiaHNn«f|t' ( CRttUfc. *b 
r. MM5 3 7J*©fcifii»tfc*, @3 9ic 

K 8 7 «:JBl». WSS*? 7 V ^4*3 t ^ 
<©gfi«M© WjKI* -CMUDXT * C £ K «*: 0 , 
@4 0<c«tf J: 5*v#*ra«i,fc. mm \ 3 Z frHtv 
r-/'<©j£Ml ZZtSAWMl 3 4&4nrft0, U 
gWCflStflB 1 2 3 aWfc? t 4 ! 3 3 tft* 

A*tt. *ft«U(T . 42. 5* C*>-?fc, ua>*> 20 
ft. «UWK^<fcQ«^iBl 2 3(C643K*L. 04 

[0217] fFMOMRMWB* ?-t1Z<Ofc? t4* 
d>\m^^m 1.31m ©©U-lf-jlMrAMU ffi 

±c*, wowttsoa-c, t^^o^iiiati^r^ 

C4. ¥«&9 55*TNfc0. ^f=>^*^2^Wrt*C^-7 

[0 2 18] (»6 8)2?S9^n^r^7- 
^>7*s> £A52t'>?.'U*- Kjfe7 7 <f 4 <fr 
©ft 7 t <f M ij , V tt©B|«fil©jS0SiBB£3 titc 
#****Lbfc*n*n©*7 t *;<#IfflB©Sllcc» 

*l/C, |IBKiM5 4&Rttcc. 7}*©K®ff^^ 40 
04 2 Kin?* SWIft 5 3£©#*JtfrC*0i<*ttft:$' 
^t*>K^b-K8 8tffll*, neft^r <<J<*it7 
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•J . 04 0 KlSf J: S ft Vi&MSrtUfc. fiB 1 3 2 # 
#7 7^'©ftfAl 3 3£Siltc¥fflil 3 4tftrt 
0 . ft ^CXCCHMttS 1 2 3^*7 7 ^<©#tt 1 3 3 

tti?k4>\t. -en-enio* , 45* t?*>-*fc. 

£fg. X *) aUMB 1 2 3 l^filfc. 

*©«♦ C©V»icJB#r*l. 4 5 5©£*fS8HtSl8l 
fi&7 0«riSl/ii^ »^f»«:BB9*l/'C«fk8-ti. @4 3 
cc«f J: 0 ttff UStffl $ * - ft * ©ft 7 t * m y 4 

[0219] ff«H./fc«H«W5 5 -ft*©*? 7 ^ l < 
©flMtfrfciftft 1 - 3 1 pm©u~ir-X*AtiU « 

irr*c±cc£0, jB^UfissftAt^nensjiEOfc 
*fc, ^©srt^^jfeeritftlftilis-c**^ 

&C±KJ:0. M»HB57-©S«Ja*«:ai«bfci 
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